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Ever consider High Temperature Water 
for your heating and processing needs? 


Both steam and high temperature water have their place, and your particular requirements will 
ietermine which is best for you. In either case, the complete C-E line includes a type and size of 
exactly suited to your needs. Where high temperature (HT) water seems indicated, it 


such important advantages as 


The higher available heat in HT water — many times that of steam at the same pressure. 


Closer control of temperature 


Heat loss is lower with the HT water closed system unused heat returns to the boiler... 


no condensate return lines 


No elaborate feedwater treatment required. Make-up requirements are exceptionally low. 
Steam traps not required — trap problems and attendant expense are eliminated 


6. No blowdown losses no safety valve vent losses no condensate losses 


cessing system should include the consideration of 


planning of any new he: 1g and or pri 
temperature water system » are many hundreds of HT water installations operating 


ad and a rapidly growing number in the U. S. A. It may be just right for your requirements 


Advantages of the C-E “HT” Water Boiler 


Once it is established that HT water is right for 
your needs, your next concern is selection of 
proper equipment. The C-E high pressure, high 
temperature water boiler has inherent advantages 
that make it the best possible choice. It is espe- 


as it does the principle of forced, controlled circu- 
lation which is extended throughout the entire 
system. This accounts for numerous points of 
superiority in the C-E LaMont Controlled Circu- 
lation Hot Water Boiler. Among these are: 


cially designed for HT water applications utilizing 


Complete control over HT water movement in both system and boiler 

No seporate boiler pump is required, since low pressure loss is inherent 

Pressurized operation with oil or gas means no induced draft fan 

Single-poss design — no baffles — means cleaner boiler and lower droft loss 

More efficient heating surface can be arranged becouse of controlled, positive circulation. 
Any fvel — oil, gas, coal, or any combination of fuels 


Other features such as: gastight, welded steel casing . fewer headers, 


all of which are accessible 


The C-E LaMont Controlled Circulation Hot 
Water Boiler is available in sizes ranging from 10 
to 200-million Btu per hour, or more, with pres- 
sures up to 500 psi and temperatures to 475 F 
higher if required 

If you are in the market for a heating or process 


systern — or expect to be — by all means investi- 
gate high temperature water and the C-E “HT” 
Water Boiler. Our engineers will be pleased to 
discuss the subject with you or your consultants. 
Write for our new catalog HT-162 
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EVERY TON or FUEL vou surn 
races 22 TONS o AIR °° 


Since approximately twelve pounds of air must pass through your boilers SPECIFY 


to burn a pound of combustible, your draft department is no place to cut 
corners. Also, today’s high pressure requirements for super-heated steam, 
plus air preheaters and flue gas cleaning equipment in the system, place 


extremely heavy loads on the fans. It calls for the best fans you can get! 


This is why so many power plant operators use “Buffalo” Forced Draft, THE 
Induced Draft, Gas Recirculating, Primary Air Fans and Overfire Blowers DRAFT FANS 


They're built with one thought: to deliver the draft your fuel requires, 
with the “Q” Factor ~ 
with the lowest possible maintenance costs, and the shortest and fewest 





possible draft timeouts. Have us mail you Bulletin 3750 and see why Built to stand up 

your best choice is “Buffalo ale. oe: etnies 
High in efficiency 
Performance character 
istics tO Meet pressure 

| demands in modert 

| 


eneration pract 
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IN FLOW METERING 




















THE HAYS ELECTRONIC FLOW METER 


Here is a new Flow Meter—that is really new! 
These features of the Hays Electronic Flow Meter 
speak for themselves. 


Mercuryless—costly mercury maintenance headaches 


£ 
eliminated—no mercury to lose. 
Rupture-proof Bellows—provide positive 
protection against over-range. 
co Continuous integration—motor-driven continuous 


RATION ~—* ; 
mechanical integrator is extremely accurate 
even on rapid load changes. 


Electronic operation —requires only 4 seconds 
for full scale pen travel with accuracy 
of 14% of full scale differential. 


Other features include null-balance transmission, 
powerful motor, easy readability, accuracy 
unaffected by normal temperature changes. 
Explosion proof transmitters and wide range 
meters also available. 


For complete information, write for 
Bulletin 54-1074-222. 


COMBUSTION—December 1955 





American 
Blower 


, , , 
repor. , O71 / rogressS 


, f/f 
171 POWE? 





a 
/ fe om + Z 





Sewaren Generating Station, | 








Sewaren coal tower | peak cay ( 7 . Close-up 
\ hy , ) 


' 


Dr 


December 1955—C OM BUSTION 





sewaren...a milestone 
in power development 


Long-range plannin vel Public Service Electric and Gas Com 


ive New Von | nation’s most advance venerating 


pany 2 
Station, at Sewaren It houses 


modern known 


plants thre 
facilities whi 
to man 
operation 


Srraoccea 


American Blower 


tiie Sewaren Crene 
Drives, an 


Induced Draft Fans, two equipped th Gvrol 
American Blower HS Forced Draft Fai which is 


f 


also driven throug (,vTo OOO p at 105 


rpm twelve additiona ovide aciustable 


speed control of boile1 


ire your plans | 


lian Sirocco Branch 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 
Division of American - Standard 


a. 


AMERICAN © BLOWER 


This close- —~? 
Draft ] ’ 





designed specifically for steam plant use... 


HAGAN AUTOMATIC 
COMBUSTION CONTROL SYSTEMS 
AND COMPONENTS 


Hagan’s long experience in the design of Automatic Combustion Control 
Systems has produced a line of instrument and control devices which 
are reliable, accurate and versatile. Each is available to the power 
plant engineer as a standard component. Used separately or in com- 
bination, they provide the engineer with a ready solution for any 
control or metering problem he may wish to engineer locally. 

The components listed are just a few of the many Hagan units 
which have given such good service in complete Hagan systems that 
they have been adopted in many plants as standard for a variety of 
services. For details as to construction or applications, consult your 
local Hagan engineer, or write to the address below. 


HAGAN 


Adds, subtracts, multiplies, divides or proportions 
up to 3 separate signals 


HAGAN RATIO TOTALIZER 


The Hagan Ratio Totalizer is a 
compact, pneumatically-operated 








of proportional band. 


representing 


adjustment 

Two input signals, 
unit for combining accurately a separate measured quantities, may 
maximum of three incoming signal be added, subtracted or reversed. 
pressures to produce an output signal Reset or rate action characteristics 
are adjustable 

Multiple Ratio Totalizers may be 
connected to select the higher or 
for input pressures up to 500 psig lower of two input signals, for split- 
An adjustable fulcrum provides ting an output signal in propor- 
means of changing the relation be- tional parts, or for securing the 
tween incoming pressures and the combined characteristics of propor- 
This feature permits tional band, reset and rate act.on. 


For measurement of liquid level, specific gravity, etc. 


TYPE FRB DIFFERENTIAL TRANSMITTER 


FRB Differential 


pressure in the ranges of 3-15 psig, 
0-30 psig or 0-60 psig. 
Standard elements are available 


output signal 








or _ 5 
The Hagan Type Ring assemblies are available for 


Transmitter uses the Ring Balance 
meter. construction to produce a 
linear with the 
pressure differential imposed on the 
it. Standard output 
signal pressure ranges are 3-15 psig, 
0-30 psig and 0-60 psig 


pneumatic signal 


measuring eiemet! 


measuring full scale differentials over 
a continuous range of 0.5’’ WC at 10 
psig to 420’° WC at 3000 psig. The 
full scale pressure differential for any 
ring assembly is easily adjustable 
over a continuous range o! seven to 
one. 


1I9Ss55—C OMBUSTION 


December 





For accurate measurement of flow or differential — 
the most versatile instrument is the 


HAGAN RING BALANCE METER 


The Hagan Ring Balance Meter is 
a flow recorder or indicator, simple 
in design and extremely accurate 
over a wide range of measurements. 


Check these many distinctive features 


@ Dead weight check of calibration 
takes only a few minutes. Meter 
need not be disconnected from 
the line 


Automatic compensation for such 


factors as fluid density, pressure 
and temperature is a standard 
attachment 


of the Hagan Ring Balance Meter 

@ There is a complete series of inter- 
changeable sensing elements for 
full s« ale differentials from 0.5’’ to The Hagan Ring Balance Dual 
560" WC. Static pressures up to Meter has two separate rings 
10,000 psig mounted in a single case, making 

@ Ring available independent measurement of two 
ample power at all flow rates differentials or rates of flow, re- 

corded on a single chart 


assemblies with 


@ The differential measuring range 
of any ring is adjustable over 
seven to one range. 


Pneumatic or electric transmission 
available for most models. 








HAGAN 


For measurement of differentials up to 300 psi at 
static pressures up to 3000 psig 


“DELTA P” PRESSURE DIFFERENCE TRANSMITTER 


are 0-30 psig and 0-60 psig 

The assembly employs directly 
opposed measuring bellows. No stuff- 
ing boxes or torque tubes are used. 
Seals are eliminated. Shutoff and 
bypass valves are integral and the 
assembly can withstand accidental 
application of full line pressure to 
either side of the measuring system 

The “Delta P”’ Transmitter is 
shock and vibration resistant 


The Hagan “Delta P’’ Pressure Dif- 
ference Transmitter is a compact 
instrument for measuring pressure 
differences at elevated static pres- 
sures and converting the measured 
value into a pneumatic signal pres- 
sure linear with pressure difference 

Full scale pressure difference meas- 
urement ranges from 0-50 psi to 
0-300 psi at static pressures up to 
Signal 


3000 psig pressure ranges 








HAGAN 


Muscles for industry 


HAGAN POWER POSITIONERS 


integral feedback mechanism 
Standard signal pressure ranges 
are 3-15, 0-30, and 0-60 psig. The 
usual power medium is compressed 
air between 40 and 100 psig. 
Cylinder sizes range from 4” to 
12” bore and from 5” to 48” stroke. 
Accessories for most models in- 


Hagan Power Positioners provide 


plenty of 


I 
tioning of dampers, valves and other 


wer for accurate posi 


mechanisms in response to pneu- 
mati received from auto- 
matic or manual transmitters. 
Movement of the piston is nor- 
mally linear with signal pressure, 
manual Oop 


but this relation may be character clude air failure locks, 


erators, limit switches, covers, etc. 


HAGAN CORPORATION 


Hagan Building © Pittsburgh 30, Pennsylvania 


ized by I ng the cam of the 


Boiler Combustion Control Systems . Ring Balance Flow and 


Pressure Instruments ° Metallurgical Furnace Control Systems 


Control Systems for Aeronautical and Automotive Testing Facilities 


COMBUSTION—December 1955 





Are those all 
the ashes 
for the day? 





That’s all! We’re using a low-ash coal now. 
The analysis shows only one-half as much ash 
as the coal we had been using, and there is a 
great deal less unconsumed coke on the refuse. 


But don’t we 
have to pay more 
for this kind of coal? 





Yes, we may pay more at the mine, but it 
costs us less delivered. Remember we used to 
pay freight on all those ashes and then pay to 
haul them away. And because there is so much 
more usable coal in each ton, we use fewer tons. 





Who showed us how 
to make this saving? 





A C&O fuel service engineer gave us the facts 
and figures to show that this higher quality 
coal would really cost us less in the long run, 
and our experience has proved he was right. I 
am convinced now that you can’t buy coal on 
price alone. It pays to get the advice of a com- 


petent combustion engineer and to pick the coal 
7 that will do the best job under your own set 
i ea “7 of conditions. 
~ 
f)- wv 
LA) 
‘7 
. haar 
There's a lot more to buying coal ° R HT 
in cot perton Wy eooer Chesapeake and Ohio Railway 
producers on the C&O to solv 
porticulor fuel requirements 
rite to: &. C. Riedinger, Genera! Cool 
raffic Manager, Chesapecke ond mo 


r 
° 
T + > 
silway ompany Termine wer, 
ve 


le and |, Ohio 
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Now available for all makes and sizes of water tube 
type package boilers is the new all-electric, meter- 
ing type Hays packaged control. 


Metering type control provides maximum com- 
bustion efficiency regardless of the fuel burned 
because it actually meters the fuel flow and air flow, 
and automatically maintains the desired ratio. No 
adjustments are needed when changing fuels or oil 
burner tips. 


All-electric operation includes not only safety 
devices but also steam, fuel, and air controllers and 
valves—uses only the normal source of AC voltage. 
No compressed air is required. 

Fully automatic, safe and reliable operation is 
assured because Hays maintains the same indus- 
trial quality built into the largest utility combus- 
tion control system and it is factory tested before 
shipment. 

Complete package in one simple and inexpensive 
to install panel board. 


Write today for fact-filled Bulletin 53-1088-239. 
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The new COEN 


FYR-COMPAK 


PACKAGED BURNER 
(Oil, Gas or Combination Oil and Gas) 


BURNER, WINDBOX and FAN 


BURNER PIPING, 
COMBUSTION and SAFETY CONTROLS 


in a simple, compact Boiler Mounted Assembly 


7. For D-Type furnace arrangements with Boiler Mounted Control 


Center benecth (as illustrated). 


or 2. For balanced furnace arrangements with Boiler Mounted Control 


Center to either side 
3. Minimum Trim Model—Control Cabinet only. 


or 4. standard Trim Model (as illustrated) —includes Miniature Panel 
above Control Cabinet with addition of flush mounted Boiler Gage, 
Draft Gage, Fuel Pressure Goges and Remote Manual -Automatic 


Control Station. 


5. Fully Automatic or Semi-Automatic (push button elec-gas ignition) 


The New COEN FYR-COMPAK includes all the many advantages of 

the efficient wide range COEN PAC-O-MATIC Package Burner plus 

these outstanding innovations: 

@ integral Flush Front Windbox-Fan Housing with Centrifugal Fan FYR-COMPAKS sold and on order for Combustion Eng 
neering VP’ package boilers during 4 months since 


a treaomiine discharge Jamper n place f fan inlet damper with 
tion totaled 15 as of March 15, 1955 


' nome 3? sw loods 


"troduc 
@ The quietest fan arrangement yet offered (fan inlet facing t 


not fo ng room 
EN FYR MPAK ' “Why Goon? 


— COEM C@neray 


COMBUSTION ENGINEERS - DESIGNERS - MANUFACTURERS 
Oil AND GAS BURNER EQUIPMENT FOR INDUSTRY 


ne Oe, ee ee ee ee 40 BOARDMAN PLACE, SAN FRANCISCO 3 





Eastern Agents and Warehouse Coen Burner Co., P. O. Box 7, Union City, New Jersey 


EASTERN — SO. INDIANA—KENTUCKY MIDWEST MOUNTAIN STATES—SALT LAKE CITY 


Burr 
32 


ner Equipr m Ralph M. Barnes The Walling Poce Turt npony 
04 Roche! Street 3550 No. Hawthorne Lone P.O. Box 72 726 South Third West Street 


East Montre nod »dianopolis 44 Jiona oalt Lake City, Uta 


PHUADELPHIA AREA ST. LOUIS AREA 
ayy Laclede Stoker Co P. O. Box 544. H 


GULF SOUTHWEST 


yh . NORTHWEST 
Newe y 
st Texas Northwest , 


Box 454, Flourtown 4438 Hunt Ave., St. Lovis 10 ° 538 First Ave. S 


GREAT LAKES MIDWEST MOUNTAIN STATES—DENVER SOUTHWEST 


P 


228 WN. Le Selle, Chicoge 1504 Dodge St 


P. Schoonhoven The Walling Co Thermo Tech Prod Box 4148 AH. Merrill Eng 


Denver Statio enver 1238 S. At 
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Exceptional Gas Firing Com- 
bustion Efficiencies over 
entire FIRING RANGE 





A total of over 50 FYR- 
COMPAKS sold or on order 





for 10 different makes of 
boilers in the first 12 months 


since its introduction. 








47,000 #/hr max. Gas Fir- 
ing rate with 10:1 FIRING 
RANGE 























Dairy Company What might comparable combustion efficiencies 
: to the above mean to you, the user? 


ee Read this letter from a satisfied user! 


To the USER To the CONSULTING ENGINEER 
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THE LUMMUS COMPANY HEAT EXCHANGER DIVISION, 385 MADISON AVE. NEW YORK 17, N. Y. 


GEAT EXCHANGER OFVIsION 
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Dowell saved line replacement cost with 
fast combination treatment, restoring 
full capacity in 2% hours! 


()}} ] 


chemical cleaning service for industry <r 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 





KEEPING A CITY'S FEET 
iE = 


for over 26 years 
U.S. Rubber Expansion Joints have 
been doing just that! 


New Orleans is a city nestled in a saucer. Surrounded on all sides by water, 
many of its areas are below sea level. Add to this 


one of the heaviest rainfalls 
in the country (as much as 15 inches in hours) and you can see that this 
glamour city could easily be flooded 

But the New Orleans S&WB* keeps the city’s feet dry by means of a pump- 
ing system that carries off the rain. Turbo-generators supply the power not 
only to operate this drainage pumping system but also the separate sewage 
pumping and the water supply systems 

26 years ago, one of these turbo-generators (in use 98% of the time) was 
equipped with 5 United States Rubber Company Expansion Joints. Why? To 
allow for contraction and expansion in pipe lines, and to counteract vibration 
Says the Chief engineer of the S&WB The U. §. Joints have never failed in 
all that tin 


¢e. If any of them ever had, the turbine would be out of use.’ 


U. S. Expansion Joints are widely used in the pipe lines of utility generating 
plants, municipal water supply systems, office and apartment buildings, ships 
nes have to be protected against vibration, contraction and 
expansion. These joints 
Orleans S&WB plant at ind Spr ' ; p 


; ‘ wherever pipe 


soon pay for themselves by eliminating 


7 nftim nin 
nec in pit 


expensive 
e lines. They eliminate noise. Once 


can count on years tr le-free service. Obtainable at any 
e27] “I | rict Sales Offices 


maintenance an 
Street . _ 


stalled, you 


> address below 


*Sewerage a 


“U.S.” Research perfects it...“U. 8S.” Production builds it...U. S. Industry depends on it. 


UNITED STATES RUBBER 


COMPANY 
MECHANICAL GOODS DIVISION - 


ROCKEFELLER CENTER, NEW YORK 20, N.Y. 


Hose « Belting « Expansion Joints « Rubber-to-metal Products «+ 


Ol! Field Specialties « 
Molded and Extruded Rubber and Plastic Products + 


Plastic Pipe and Fittings « Grinding Wheels « 
Protective Linings and ( 


Packines + Tapes 
oatings «+ Conductive Rubber «+ Adhesives «+ 


Roll Coverings « Mats and Matting 
16 December 1955—-C OM BUSTION 
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PERFECT 


12 billion pounds of steam have been generated inside 


r and its twin. Boilers have never been acid cleaned 


have never been turbined. All water side surfaces are 


to-metal. 


*We at think at least 99%! 


PERFORMANCE 
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TURN THE PAGE 
FOR MORE FACTS ON 
HOW IT WAS DONE 





PERFECT WATER TREATMENT PERFORMANCE 


BOILER OPERATING DATA 


® Iwo new boilers were put on line in a South- 
western municipal utility plant at the same time 
late in 1949. Rated « apacity of each unit ts 250,000 
Normal 


175.000 


pounds of steam per hour at 950 p-S.1 


operating rates range from 150,000 to 


pounds of steam per hour 


p r unit 


The Na S} 


stem of water treatment has been 


in these boilers. Raw water 


N alk it¢ . 
Nalco 


inte 


ously 


‘ by 


lon Exchange Resins, 


products used for after- 


| are 


rnal treatment, and condensate 


ne protection. Results have been 


Boilers have never been turbined or 


ned, and are Ope ned only for annual 


nspection 
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after Y 


1. found in tube 


boilers sho ‘ 
deposits oF corrosion 


rue hele 


NATIONAL 
6216 West 66th Place ¢ 
In Canada 


lity THE JOB 


@ Results like 


these are encountered every day 
in plants when the complete Nalco System ot 
water treatment is on the job. The Nalco System 
is adaptable to old and new plants of any 
Capacity, temperature, or pressure. W hether 
you operate a public utility or a space heating 
boiler, you will find your Nalco Representative 
ot real assistance in the solution ot your Water 
treatment problems. Call him today, or write 


for full information 


ALUMINATE 
Chicago 38 
tichem Lum Bur 


CORPORATION 


Ilinors 


SYSTEM ... Serving Industry through Practical Applied Science 





(CONTINUED) 


“DESIGN OF PIPING SYSTEMS” 
(Second Edition) 
‘3 M. WW. KELLOGG’S 
CONTENTS 


e Strength and Failure of M~: .>r.s 
« Design Assumptions, St-- .3 ‘:valuation, and .) EE a I G wi 
Design Limits 
« Local Components 
« Simplified Methods :-: -lexibility Analysis 
+ Flexibility Analys’s .» the General EXPERIENCE 
Analytical Met.- > 4 
« Flexibility Ana’.- s by Model Test 
« Approaches f.; % :ducing Expansion : 
Expansio « oui «ts Se KEEPS PACE 
' « Supportir : % straining, and Bracing the 
Pipin> \ 7 em 
« Vibro*.~): Prevention and Control 
« His*ory and Derivation of Piping 
“Sy ibility Analysis 
« Der vation of Acoustic Vibration Formulas 
¢ Caarts and Tables 








As temperatures and pressures increase in steam-electric power 
plants, the problems involved in designing, engineering, and fabri- 
cating main and reheat steam piping multiply themselves many 
r. This emphasizes, more than ever, the value of the long 
the laboratory and on the job, of The M. W. Kellogg 
eader in the power piping field. 
lence of M. W. Kellogg’s accumulated piping design 
nd ability to tackle each new power piping project in 
the company’s new 400-page book, “Design of Piping 
be published shortly by John Wiley & Sons. The 
hensive work ever made available publicly on the 
n of piping, it is one of the many ways M. W. Kellogg 
th consulting engineers, engineers of power gener- 
es, and manufacturers of boilers, turbines, and allied 


n outline of contents is shown above 


FABRICATED PRODUCTS DIVISION 
THE M. W. KELLOGG COMPANY, 225 BROADWAY, NEW YORK 7, 
The ¢ I y, Ltd., Toronto e Kellogg International Corporat 


N. Y. 
n, Londor 


ree /~ 
KELLOGG 
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POWER PIPING-—-THE VITAL LINK 
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Advantages of the 


Western Precipitation 





(MP | Unit 


for recovering solids from stack 
gases in public utility operations 











Wine control and recovery of fly ash from stack gases has always 
been a troublesome problem in public utility operations. With the develop- 
ment of the CMP unit by Western Precipitation Corporation, new economy 


and efficiency in the solution of fly ash problems are now possible. 


Almost a half century ago Western Precipitation 
pioneered the first commercial application of the 
now-famous Cottrell Electrical Precipitator to re- 
cover suspensions electrically, and this equipment 
is still unsurpassed in its field. 

Subsequently, to provide efficient fly ash recovery 
for low cost installations, Western Precipitation also 
pioneered the first small tube mechanical recovery 
unit the Multiclone Collector — and this unit 
promptly gained widespread recognition for the 
new efficiencies it brought to mechanical recovery 
processes 

Combination Multiclone-Precipitator Unit. From 
these years of experience gained in both Cottrell 
and Multiclone installations, Western Precipitation 
recently offered another new development — the 
CMP Unit — a unit that combines in one compact 
installation many of the best features of both elec- 
trical and mechanical recovery methods. 

In a typical CMP Unit, the stack gases first pass 
Multiclone section where the heavier 
removed mechanically. 


through a 
materials are 

The partially-cleaned gases then pass through a 
Cottrell section where the very small particles are 
removed electrically. 

This arrangement offers several advantages im- 
portant to public utilities. Removing the heavier 
particles by the Multiclone process permits the 
bulk of the recovery operation to be performed 


This unique background of ex- 
perience in the solution of fly 
ash recovery problems is avail 
able from our office nearest you LLECTION ' 
May we give you more complete Main Offices: 
details? Chrysler Bidg.. New Y 
Hobart Bidg 





i: NER AND 


with relatively low-cost equipment. Using a Cottrell 
for the final clean-up insures unusually high re- 
covery efficiency approaching theoretically per- 
fect, if desired. Thus, the CMP combines high 
recovery efficiency with low total cost . and, as 
shown in the chart above, has the further advan- 
tage that the efficiency curve of the Multiclone 
portion complements that of the Cottrell portion 
— therefore the overall CMP efficiency 
uniform at all boiler loads 


remains 
practt ally 


At low boiler loads the recovery efficiency of 
the Cottrell is highest, while that of the Multi- 
clone reaches its maximum at high boiler loads. 
But, by combining the two types of equipment 
into a single CMP-unit, the efficiency curve 
remains almost flat whether the boiler load is 


low or high. 


With CMP equipment, 
panies can now afford adequate fly ash recovery 
However, it is important to remember that full 
benefit of the CMP principle can be obtained only 
by a proper balance between the mechanical and 
electrical sections to fit the individual requirements 
of each individual installation. And no organization 
is better equipped to provide this critical “know- 
how” than the organization that rete des integrated 
responsibility for Cottrell, Multiclone and CMP 


, 


methods the Western Precipitation Cor, 


even small utility com- 


Western oe ope. = omg 


‘AWN A t RER F EO MENT F F 


D MATERIA F A A ; ‘4 


1022 WEST NINTH STREET, Los ANGELES 15, CALIFORNIA 


e 1 N. La Salle St. Bldg.. Chicago 2 ¢ 3252 Peachtree Rd. N.E. Atlanta 


Precipitation C f Canada, Ltd., Dominion Sq. Bidg., ea 
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For lowest cost 


steam generation, 
GE burns coal 
the modern way 


General Electric's Major Appliance Division in 


Louisville, Ky., has five product manufacturing 


Consult an engineering firm 


uilding hundreds of heating and power installa- over 4 million sq. ft under roof. To generate all 


buildings, a warehouse and service buildings 


fied engineering firms can bring you the latest steam necessary for process work and heating 
f — . f ning . 
el costs and equipment. If you are planning the requirements of this vast area. GE's power plant 
of new heating rf liti : >|. 
€ eating or powe acilities—or the remodel burns coal the modern way. Coal was chosen 


ng instailation—one of these concerns will work 
for two reasons. One, a careful fuel cost study 


r own engineering department to effect substan 

Ea er Vale EES EEN NR I disclosed that, on a straight economic basis, coal 

would give GE the lowest cost steam generation 

aim of all fuels. Second, availability of supply was 

MK LS you should know about coal considered and again coal won over other fuels 

In addition, full mechanization of GE's power 

areas, bituminous coal is the lowest-cost fuel plant has facilitated all details of coal handling 

p-to-date coal burning equipment can give you and ash removal while completely eliminating 

Zo more steam per dollar. e« Automatic coal and any possibility of air pollution 

sySems Can cw your lamer cow fo G mammum. For further information or additional case 

ifest fuel to store and use. « No smoke or dust histories showing how other pl aunts have saved 

— al is burned with modern equipment. ¢ Be money burning coal, write to the address below 
coc! reserves and mechanized coc 


ents Giind Gn ted bedien elected NATIONAL COAL ASSOCIATION 


stable Southern Building, Washington 5, D. (¢ 





With every 45-50 F of air preheat — you cut your 
fuel bill ] [hat’s why it pays to equip 

your boilers with Ljungstrom Air Preheaters. 

For the Ljungstrom is the most efficient 


ilr preneater there 1s 


eer: oF fn Seren Hy Cvenentes - Thel jungstrom also gives industrial 
© Size for size, recovers more heat than any other © . 0 


type. plants broad latitude in their choice of 


Reduces fuel ti Permit > of | . ’ 
uces fuel consumption ermits use of lower . fuels Its unmatched preheating 
grade fuels. Increases boiler output and reliability 


Eliminates cold spots keeps corrosion to a efliciency makes practi il and 


minimum . . , 
: suc h low grade fuels is Saw and paper mill 


Easier, faster to clean and maintain 
Requires for less supporting steel and is quickly refuse, wood, lignites, peat and bagasse 


erected 


Outright fuel economy is reason enough 
why 7 out of 10 modern preheater installations are 
| jungstrom ind why | jungstrom percent ige ot 
installed boiler ¢ ipacity increases every day. Yet it’s 
just one of the many idvantages of the | jungstrom 
letails on why the Ljungstrom cuts 
why it's the most efhicient heating su 
1 bouer why it’s easier to clean 
All the details are in the new. 


reterence n _™ | jungstron \ir Pre he iters = 


Write for 


Corporation 60 East 42nd Street, New York 17,N.Y 
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END OF THE LINE 


SCALE—layer upon layer of it—has reduced the 
inside diameter of this pipe to practically nothing. 
It's a common occurrence in some power plants, and 
the results are costly. The line must be taken out of 
service. That means production loss and expensive 
maintenance or replacement. 

Scale, sludge, carry-over, and return-line corrosion 
are but a few of the problems that must be overcome 
to assure efficiency in boiler plant operation. In 


Dearborn’s complete line of water conditioning 


Drarbow 


...a leader in water conditioning 
and corrosion control 


COMBUSTION—December 1955 


products, there is the correct treatment to eliminate 
every water trouble—the properly balanced treat 
ment to reduce unnecessary maintenance, avoid 
shutdowns, and protect valuable equipment. 

Since 1887, Dearborn products have provided 
trouble-free water to users of steam in all types of 
industry. That's why, today, power engineers in 
leading industrial plants throughout the nation look 
to Dearborn for consultation and assistance in solv 
ing their water treating problems. 


MAIL THE COUPON 


Dearbort mic ympany, Dept. Com 
Merchandi t azi ricago $4, Ill 


lease ne t information o 


ame Title 
ompany 
Idd 


‘ 
afy 


- 
ly 
| 
| 
| 
{ 
I 
! 





Buell ‘SF’ Electric Precipitators meet all 5 
basic requirements for TOP EFFICIENCY 


ee 


™ 
ar, 


x 


FREE BOOKLET! 
The Collection and 
of Industrial Dusts’ 
Write to 

Buell Engineer 
Dept 


Reco 


New York 5 


» DUST COLLECTION SYSTEMS 
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Hall Industrial Water Report 


VOLUME 3 


DECEMBER 1955 


It Takes a Lot of Water to Process Food 


In this 60-billion-dollar-a-year business, Hall helps to keep produc- 
tion up by keeping troubles with water down in plants from Massa- 
chusetts to California and from Florida to Washington. Not only the 
conditioning of water for steam power and steam heating, for cooling 
and for cleaning and processing, but also the processing of waste water 
for re-use, requires expert consultation and continuing service 


Maintenance Reduced in 
Plant Condensate System 


Severe 
rienced throughout the condensate 


corrosion was being expe- 


system of an Eastern chocolate man- 
ufacturing plant, with periodic re- 
placement of sections of return line 
Robert Dow, service engineer in the 
Boston office of Hall Laboratories, 
suggested a survey with corrosion 
test specimens to determine how 
much the use of Hagafilm® might 
improve conditions 

Weight losses on the test speci 
mens before treatment revealed cor- 
rosion rates in most of the return 
lines sufficiently high to justify treat- 
ment. Simple gravity feed of Haga- 
film to the boiler feedwater at the 
uction side 
was accordingly started 

During the first three months, old 


of the boiler feed pump 


orrosion products loosened by the 


ction oft the 


] 
himing 


ed traps and strainers 


imine occa 
3s10n ally 


Then the 


ntervals between main 

lengthened until six 
uld elapse without a single 
rap to be cleaned or a 
orroded pipe fitting to be repl aced 
When Bob Dow 


tests witli pecin 


suggested further 
ens to measure the 
»f the Hagafilm, plant 
personix said they already had all 


effectiveness ¢ 


the evidence they needed 


Sweetened Boiler Water 
Not to Plant’s Taste 

A « for help reached Hall engi 
Hobek from a fruit 


Kentucky. Carry 
over fron boiler suggested that a 


neer Robert 


processing | int 


siug o! igar yrup had somehow 


leaked into the condensate return 
system. 

Steam coils used to heat some of 
the processing vats were immediately 
suspected, since the vacuum created 
when the steam was shut off could 
suck the liquid from a vat through 
any leak in the coil. A careful check 
revealed the expected perforation in 
one of the coils. This was repaired 
and all other coils were checked 

Most of the cooking was done 
with jacketed kettles so a drain 
valve was installed on each steam 
jacket, to be left open at the end 
of each day. In the morning the 
steam inlet valve to each jacket was 
partially opened and the first con 
densate running out of the drain 
hecked visually for any 
color indicating contamination 


V ilve wa 


Jacketed equipment is now used 
No further 
difficulty with the sweetened boiler 


exclusively in the plant 


water has been experienced 


Fungus Attack on 
Cooling Tower Stopped 


A mossy organic growth found in 
patches above the spray line in the 
top of their cooling tower was cause 
for concern to an Eastern food proc 
essing plant. Hall Laboratories’ rep 
resentative Jack White hurried 
amples to Hall 
Pittsburg! 

Out of the 


headquarters i 
lor examination 
laboratory carne tive 
report that the damaged wood was 
infected with the same destructive 
fungus which had played havoc wit! 
1 number of cooling tower n the 
Gulf Coast area, in one 

the extent of $100,000 


replace ent of wood 


NUMBER 6 


Quick direct treatment of the 
wood was necessary. Hall engineer 
Ed Stewart arranged to have the 
plant personnel spray the cooling 
tower three times in a month with a 
trichlorphenate compound, soaking 
the wood thoroughly each time. An 
inspection then showed no signs of 
fungus attack in the zone where 
previously it had been severe. The 
plant has continued to spray the 
tower periodically with excellent re 
sults. No sign of fungus attack has 
yet appeared on a test board in 
stalled in 1953 

Plants which are not able to shut 
down periodically for spraying can 
protect the wood for prolonged 
periods by treating it successively 
with two water-soluble chemicals 
which interact to form a precipitate 
with fungicidal properties deep 
within the wood. 


Hall Helps Hams 


Hottest development in the curing 
of hams is an invention by G. O. Hall 
of Hall Laboratories described in 
U. S. Patent 2,513,094, now being 
developed commercially by Calgon 
Inc., under the trade-mark Curafos 
By the properly controlled use of 
complex phosphates in the pumping 
pickle injected into the ham to 
produce the cure, the meat will 
retain its attractive color even when 
liced and exposed to fluorescent 


ights at retail meat counters 


Industrial Water Problems 


Require Special Handling 


There are no tock answers’ to 
industrial water problems. For in 
formation, write, wire or call Hall 
Laboratories, Inc., Hag 
Pittsburgh 30, Pa 


in Building 


Water is your industry most um 


portant raw materia it wisely 


Hall Laboratories, Inc.—Consultants on Procurement, Treatment, Use and Disposal of Industrial Water 
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ARMSTRONG FORGED STEEL 
STEAM TRAPS... 


le i\7 lA 








1 
ighout 


... the Best Answer to Superheated Steam Line Drainage, because: 


1. Proved in servi in leading 
ld at pressures to 2400 psig 





FORGED STEEL 
pplicati n dates Da 
igner | 


LIST OF MATERIALS ' 
TRAPS 
2. Experience of Armstr 


ARMSTRONG 
3. Automatic safety 


Quality of workmanshi; 
l faction 01 


mplete sat 


SEND FOR THIS LITERATURE 
. snes 


Should we trap superheated steam lines ? — 
engin sw ve used traps 
ieee 


wers 





Application Enginoored for this service 
& smammars (Sasa BB 
ARMSTRONG MACHINE WORKS, 814 Maple Street, Three Rivers, Michigan 


December 1I955-—-C OM BUSTION 


26 





jl { 


> vears of continuous service—hand equipment in the Niagara Mohawk system 


ted 500,000 tons Stainless-clad steel 


of coal—hopper 


Mohawk’s Huntley Station was rem 


( 


a layer of solid stainless 


integrally bonded over its entire surface to a strong, 
r laboratory analysis. It was found to be low-cost carbon steel backing—provides all the 
t condition. This stainless-clad steel hopper benefits of solid stainless plate at greater economy 
nstalled in 1945 to reduce hangups as well t means long-term savings, too, for clad 


steel 
costs. Examination 


lieve heavy repair nt should last the life of the boiler 
» measurable loss of gage, no repairs and 


1 would like to find out how clad steel can 


you, write for Bulletin 740. Lukens 
th coal is highly abrasive and when wet I il 


echnical Service engineers can provide direct 
vy creates sulfuric acid corrosion, this Type assistance lt 
ess-clad steel hopper showed nx 


re rid 


surface than at the time of installatior 


uur builders or your own engineer! 
» Signs of in the selection and fabrication of the best in coal 
ve and corrosive effects of coal over the handling equipment. For the name of a qualified 


year period. Becau the exceptional 


‘ 


equipment builder, write to Manager, Marketing 
opper Service, 684 Lukens Building, Lukens Steel Com 


Coatesville, Pennsylvania 


stainless-cla 


specil 


i NS 
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COATESVILLE, PENNSYLVANIA 





RANGE OF AVAILABLE ANY WHERE 


27 



















































































































































































= .- 7 


protect industrial boiler systems 


from oxygen 


corrosion with 
DIHYDRAZINE 
SULPHATE 


MATHIESON CHEMICALS 


OLIN MATHIESON CHEMICAL CORPORATION 
INDUSTRIAL. CHEMICALS DIVISION + BALTIMORE 3. MD. 
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QQ 
$-E-€0. Coal Valve 





$-E-C€0. Coal Scale 





DESIGNED for each other and for Your Plant 


that’s why you get more value when you buy S-E-Co. 


Notice how the valve and scale fit together. The valve outlet forms part of dust-tight 
slip joint at scale inlet. The scale is designed to allow the valve dust cover to extend 
over it, not into the aisle where it is an accident hazard and the whole arrange 


ment is not only compact but built to last and last 


In addition to coal scales and valves, the carefully designed and manufactured S-E-Co 
line of products includes the CONICAL Non-Segregating Distributor; Automatic 
Underbunker Conveyor; Turn Counting and Paddle Type Coal Stoppage Alarms; 
and all other items required to make a complete, dust-tight and dependable Bunker 


to Pulverizer or Stoker installation 


For complete information on any S-E-Co. product write 


STOCK Equipment Company 
745-C HANNA BLDG., CLEVELAND 15, OHIO 
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] Another . 
ALLIS-CHALMERS 
barrel-type 


City of 


Jacksonville 


Here are the neasoud 
for wide acceptance 
of these pumps: 


@ Outstanding performance — fully proved 
by service records. 

® High efficiency and smooth operation un- 
der fluctuating loads — first stage has twin, 
single-suction impellers for low NPSH re- 
quirements. 

@® Simple maintenance—expansion joint and 
shaft seals are brought to outside of pump 
where they can be easily inspected. 

@ No balancing device needed—axial balance 
is maintained by back-to-back mounting of 
the impellers. 


The City of Jacksonville, Florida 
recently installed six Allis-Chal 
mers boiler feed pumps and 
motors rated at 486.000 pounds 
per hour, 1560-psig discharge 
pressure, 285 F, 1250 hp 


User of Reliable 


HERE are outstanding features like these 

throughout the Allis-Chalmers line. Whether 
you require boiler feed, condensate, circulating 
or other power plant pumps — it pays to stand- 
ardize on Allis-Chalmers. 

In addition, A-C can supply pumps, motors 
and control of coordinated design and manufac- 
ture. This means one responsibility — one guar- 
antee of satisfaction. 

Get complete information on barrel-type boil- 
er feed pumps. Call your nearby A-C office or 
write Allis-Chalmers, General Products Division, 
Milwaukee 1, Wisconsin for Bulletin 08B7899. 


A-4854 


ALLIS-CHALMERS <)> 
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Speedomax 


Superheater 
and Reheater 
Surface 


XY . a . Control 
Loop 





Heat 
Absorption ‘ \ * 
per Pound nN NTT Tr 

of Steam || 


/ 
| 
' 


Steam 
Generating 
and Economizer 


Surface : 
Electric 


Controller 








Control 
Signals to 


Electric Drive Units 
for Dampers, Valves, etc. 


THIS STEAM TEMPERATURE CONTROL 


@ Because superheater and reheater surfaces of not only the requirements of a single operating 
many modern boilers receive 50 per cent — or more condition (such as control of a valve). but also of 
of the heat liberated, the proper control of heat idded operating ¢« onditions (as when control must 
distribution is a governing factor in attaining be transferred to dampers or other devices Pre 
efficiency. Steam temperature control, by regulat liminary control action, initiated from changes in 
ing this distribution, maintains optimum Btu |b boiler air flow, is similarly tailored for each oper 
of steam, and helps prevent overheating of the iting condition. Reheat unit control systems ars 
metal surtaces coordinated to prevent one temperature control 
L&N’'s all-electric steam temperature control from interacting with or upsetting the other 
solves this criti problem effectively over a wide Electric Drive Units Provide dependable, posi 
range of load and furnace conditions. The bask tive positioning of dampers, valves, burners, et: 
components of the control are as follows under conditions both normal and adverss« 
High Speed Thermocouples Especially ce Let our engineers work with you to arrive at an 
signed to provide accurate sensing of temperaturt effective solution of your superheat—reheat con- 
with a response several times as fast is nor tro problems Please address us at 4972 Stenton 
specialized thermocouples Ave., Philadelphia 44, Pa 
Speedomax Recorders Provide sensitivity : 
accuracy and proved reliability of measurement EG) 
with auxiliary alarms and control safeguards speci IN 
fied for this very exacting service LEEDS Le NORTHRUP 
Versatile Electric Controller With contro! ac- | 2 furna 


tions proportional reset and rate tailored to meet 


“es 
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cele 4) 238 Se ith 
Edward Valves 














EDWARD VALVES 


SPECIFICATIONS LIFT TYPEC VALVE 
ASSEMBLY 
FIG-2278 SIZES 


=) as) 


Edward builds Globe and Angle Stop, 
Non-Return, Stop-Check, Check, Gate, 
Blow-Off, Mudiline, Relief, Hydraulic, 

instrument, Gage, ond 
Special Valves and Strainers. 





Walworth PVC Y-Globe Valves 
re des “i to regulate 


m 
iblesome dirt because 


the bod) 


arrangen 
petweel 

angle 

duce pressure 

lrop and t designed flow 
passage a : val at fe more even flow 

(6) Back 


ope! ler pressure. (7) Polyethylene bonnet 


iesign allows repacking when wide 


. . } er 
ire a pertect bod inet seal. 


Walworth PVC Diaphragm Valves 
come equipped with neoprene 
iscs. Other diaphragms es 

your applicati 
“R-2” r 
are commonly 
hand! 
are recom 


maxXimum cnemi¢ 


satures: 
to replace. 
nected to the « my} 
le akproof closure o 
even when slurri 
Diaphragm easily 


valve from flow area 


in valve body makes valve self ~aning and allows 
fluids to flow lly well in ei lirection. 
(4) Separation of , 

metal bonnet : fluids from 

F lui yntac nly the valve body an 

(5) letely e1 | metal bi 


istortior 


Walworth PVC Fittings assure 


uniform thermal expansion 


ot pipe ana fitting threads 


_ * when used on plastic pipe 
“y ¢ 2 Chev eliminate the danger of 


eliminate 


<p 


‘ I© GUally 
\= jammed threads, loose joints 
2 gay and the chance of galvanic 
bed eo oe corrs sion. These screwed pipe 
ee OF fittings are: (1) Designed for 
ise on schedule 80 of plastic 
(2) Walls are of uniform thickness accu- 


‘ly molded. Proportions are skillfully worked 
il i 


1 all Si and types of fittings. (3) Fittings 
chamfered to protect the thread and afford 


entrance of the pipe. Long | ls provide 


forcement at the poin ' severest strain. 


Thi 
products tl ' 
know. It describes mechani- 
cal and thermal properties 
working pressures, si 
limensions, application 
assembly data. For vour free 
opy write to us. Please use 


> i = 
company letterhead. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 


3M 
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Bartlett-Snow 


coal handling 








~=* Green Kwoy 


@ The illustration above shows the first 60,000 KW unit 
of a plant that is to be enlarged into a 180,000 KW station. 
The coal handling equipment which was built, and in- 
stalled, by us to Sargent & Lundy specifications, includes 
track hopper; duplex feeder; belt conveyors of 300 ton 
capacity; surge hopper for the storing out conveyor; 
crusher, weightometer, and sampling; inexpensive open 
galleries with hinged covers to protect the belt from the 
weather; and our newest design of motorized travelling 
tripper equipped to insure dust-free operation. For maxi- 
mum efficiency and fixed unit responsibility, let the 
Bartlett-Snow coal handling engineers handle your next job. 


of 
,pareh” 
7 


DESIGNERS 
ERECTORs 


“Builders of Equipment for People You Know” 





General View of Green River Power Station 
Kentucky Utilities Company 
Sargent & Lundy 
Consulting Engineers 


Discharge Chutes of this Bartlett-Snow Motor- 
ized Travelling Tripper are Fitted with Plows 
and Rollers that Open and Replace the 
Bunker Seal Assuring Dust-Free Operation 


View of Open Belt Conveyor Gallery. Protect- 
ing Hoods are Hinged on One Side and can be 
latched in Either Open or Closed Position 








XX 


3 RIGHTS THAT RIGHT ONE WRONG 


The right gasket for the right flange 
for the right seal. This has been a con- 
trolling engineering principle at Flexi- 
tallic for 43 years. Engineers know 
that each Flexitallic Spiral-Wound 
Gasket is specifically designed to do 
its particular job. 


Such definitive application is one 
of the important reasons why the 
Flexitallic Gasket finds wider and 
wider use in extreme or hazardous 
service aboard ship, in power 
plants, aviation, the process indus- 
tries, atomic research. 


Each Flexitallic Gasket is designed 
and engineeped to meet specific con- 
ditionas# thermal and physical shock, 

Se eww weaving and un- 
joynt stfesses. Spirally- 
wourd 6. - a plies of required 


metal with alternating plies of proper 
filler result in a resilient gasket hav- 
ing characteristics of a calibrated 


spring. 


Flexitallic Gaskets are at highest 
efficiency when bolted up cold at a 
predetermined load. For all pres- 
sure/temperature ranges from vacuum 
to 10,000 Ibs., from extreme sub-zero 
to 2000 F. For all standard joint as- 
semblies. In four thicknesses for spe- 
cial requirements: .125”, .175”, .250”, 
285”. In diameters to 84” O.D. 


FLEXITALLIC GASKET CoO. 
8th & Bailey Sts, Camden 1, N. J. 


Representativ es in principal cities 


Cf7_ - 


SPIRAL-WOUND GASK ETS 


—¥6R pre FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 
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A Source of Renewed Confidence 


issuring 


ducted 
ulure 


in their 


The ASME Annual Meeting in 
Retrospect 





A System of Charging for Steam in 
Industrial Plants with Power 
Generation 


By L. J. SFORZINI' and C. A. WINSLOW, JR. 


Eastman Kodak Company, Rochester, N. Y. 


Industrial plants with both steam loads 
and power services, the latter including 
electrical generation and in many in- 
stances also substantial amounts of me- 
chanical power in the form of steam 
drives for refrigeration, compressed air, 
water pumping, etc., have a problem in 
determining how to collect and equitably 
allocate the charges for steam. Any sys- 
tern to meet requirements must be able 
to meet two fundamental conditions 
(a) The system must accurately reflect the 
over-all results of operation of all power 


ing and controlling costs; (b) it must ac- 
curately distribute the cost of all services 
to products at the various stages of manu- 


facture 
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SUMMARY SHEET STEAM DISTRIBUTION 


;T 10 N—December ! 




















such 
quantity 
different 


divisior 
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JTION SUMMARY SHEET No.2 











TION SUMMARY SHEET No. 3 


to a lower 
ire u ed up to 
ete The 


of a turbine or engine a 
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COMBUSTION ENGINEERING 
ADOPTS YARWAY SEATLESS 
BLOW-OFF VALVES FOR 
PACKAGE BOILERS 








Combustion Engineering, Inc. on this package boiler 
nstallation at the Orangeburg Pipe Plant in California, 
gain includes Yarway Seatless Blow-Off Valves 
s part of the “‘package.”’ 


t's a popular idea—and growing fast. All good package-type 
boiler installations are better when equipped with Yarway 
meatiess Blow -Off Valves 


More and more boilermakers are standardizing on Yarways 
and more and more boiler users are expecting the advantages 
of Yarway Blow-Off Valves on their package units 


Get the full story on why more than 15,000 boiler plants use 
Yarway Blow-Off Valves, some for 30 to 40 years 


YARNALL-WARING COMPANY Yorway Type ''B" Seatiess Tandem 


; Biow-Off Vaive. Note balanced 
100 Mermaid Avenue Philadelphia 18, Pa sliding plunger design with ne 
seat to score, weer, clog or leak 


RANCH OFFICES IN PRINCIPAL CITIES 
! Pressures to 400 psi 


BLOW-OFF VALVES 
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Tests of Accuracy of Laboratory 
Preparation and Analysis of Coal 
Samples 


By R. L. CORYELL* and F. J. SCHWERD* 


Consolidated Edison Company of New York, Inc. 


This report describes the tests made to deter- imple Preparation Procedure 


. . Lo mples of 15 to 30 S “il to mu 
mine the accuracy of the sample preparation il samples of Ib , crushe 
ire received at the laboratory in -gal cans 
riffled to about 5 Ibs and air-dried rhis 
in a Sturt« 


and analysis, and compares the accuracies thus _'*5 immediately 

»-lb sample is then crushed to minus 20 mesh 
vant grinder Chis ground sample is mixed on a glazed 
cloth After this mixing, two 200-g 


ispoon. One of thes« 


obtained with the results of other investigators. 
Suriace mixing 


samples are removed by means of 


200-g samples is sa\ or a laboratory reserve sample 
rhe other is pulverized in a ball mill. This pulverized 


past lew years, extensive tests have 


of the accuracy of coal sampling under 
fle sampler 


put through a 60-mesh 


field conditions rests made by this Bureau of our sample is riffled i qin. 11 


, } stir 
Mechanical Engineering Dept. have included Phe resultu 
sampling at East River Station (1 manual Sieve and the oversize red 1 on a bucking board until 
the entire sar mesh sieve 


) 


t Hudson Avenue Station (. ind manual 
irs at the New Jersey piers (3 W hile 


60-mesh san ttle 


pling 1s the basic operation, it constitutes mixing wheel 
eral steps in obtaiming the analysis of the 
portance are the preparation of the 


wT? 
ith} 


il ilvtx il operations 


il sample consists « 


minus 60 n 


mple prep 


nance value readily 
the ASTM permussible errors 


ilysis, the following table ts « 


i Per ¢ 


Che resu 
f other 
\ liamited n 


t Per Cent 


Thus the accuracy required to meet ASTM standar 
for a 10 per cent ash coal represents a maximum err 
eons Editor's Note: This is the final article of a series on 

coal sampling by these authors. See October, Novermn- 


ber issues for the earlier parts 





r 


i) per cent or a variance ot | 
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PASS 20 MESH 
j 


PASS 20 VES" 


25 cR 


ANA 
P 
r\2 
step-by-step preparation of the initial coal 
tailed above and each step's accuracy was de- 
termined 


marison 
in ilvsis 
Dhese 


tabulated 


gators figures includ 
Dhese 
preparation 

] ibor itory 


tions 
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ceptionally close 


No. 4 


orme 


S sieve as compared with the 


the Con Edison and Enos tests (6 


1 samples were crushed finer than No. 4 sieve 


nomin .in., used by BSI 


iccul:l s reported by 
the British 


Creek tes 


iriation in the Acie 
Four of 
the ¢ 
igreement between duplicate samples 
tests on 


Phere 1 wick 


1S 


lifferent laboratories laboratories 


ind one laboratory in ibin ts show ex 


coals 
the 


British 


results reported in the Con Edison 


under 2 in., in the Enos tests, by one laboratory u 


Cabin Creek 


I ill in a 
high 


tests and by four laboratories in the 


tests all mid-range degree of accur 


iniances were tound 1 


satisfactorily 


Che 


labor i 


ind coals ove}: 


Cabin Creek test 


tests on mixed coals 
of the 


Edisot 
results reported by one 
British laboratory showed a similarly 


’ 


ind by 


ries one 
wccuracy 


I] 


T tT) 
pre} 


TOOT 
Table 


sample 


iniances for each stage 


of those 
that it was possible t 


the ol 


ind 


compares 


iration inalysis laboratories 


carried out the tests so 


the 
In the Con Edison experiments, the greatest 


which 


measure iriance at each step 

difference 
found to be 
Phe 


much 


in the behavior of different classes of coal was 


rifling of the 4-mesh sample (\ mixed 


| 
ind 


than 


in the 


| 


ed coals higher 


Phe 


Stage 


cargoes large-si showed a 


coals of 2-1n or smaller 


the 
1054 


top S17¢ 
the 
ittributed to a change in 


variation 


iriance at ’0-mesh 


improvement in 
V.) from 1953 to 


ifl be 


the method of selecting the 200-g sampk Originally 


spatula was used to ‘spoon out’ the sample to be pul 
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boratory 
he iccura 
ortior 


ite I a) ow be 
aration of the s mpl Since « 
introduce mn , the pr 
the ov vccuracy 
unpliiying the mple preparatio 
sample divider on the 60 
ition 18 now 


Splitter 


being yiven te the 


which is 1 


Stone & Webster Named for New Virginia 
Electric and Power Company Unit 


neering 


O0O0-kw 


| 


gy take! 


ABORATORY 


>» UU k w 


‘ 
units [hese were later auginented by 


66 OOO-kw 1200-psi, V0 F 


Webst« 


itv was 


umt installed by 
\lthough the original ultimate ¢ ipa 
inticipated to be 150,000 kw. the 


165,000-kw capability, 


stone & 


wW 


m 1950 


new unit will, 
triple the plant's 
unit is the second one 
&’ Web 


lectru 


with its nearly 


former capacity Che new 


6.9, ,000-kw « pacity to be 


mstalled by Stone 
Engineering Corporation for the Vir 


npany system 


gitna | 
Power Cor 


@ COFY OF CATALOG Gi¥ime FuLi SESCRIFTION OO EMGINEE@ING O8TR SER) UPOM MEQueEsT 


> FLEXIBLE COUPLINGS 


POOLE FOUNDRY & MACHINE COMPANY WOODBERRY, BALTIMORE 





Dividends from this Crane valve over 30 years... 
6%, billion kilowatt-hours 


Over thirty vears ago, this 30-inch Crane There is nothing special about this rising 
steel gate valve was put in service at stem, cast carbon steel valve — nothing but 
Commonwealth Edison's Crawford Station its dependable Crane quality. Develop- 
in Chicago ment of steel valve castings was pioneered 
by Crane; long life and low maintenance 
are deeply rooted characteristics of Crane 
valves 


As of May, 1955, unit No. 1 on which 
this motor-operated valve is installed, 
had been in operation more than 150,000 
hours. Total power output generated In steel valves, as in other materials, the 
with this valve in service was approxi Crane line is most complete: gates, globes, 
mately 6,750,000,000 kilowatt-hours angles, checks and stop-checks— bolted, 
Pressure-Seal, and Lip-Seal bonnet de- 


The valve is on reheat steam service ; ; 
signs—screwed, flanged, or welding ends 


with working conditions of 100 psi. at 700 
degrees F. Never out of the line, and 
given but routine maintenance attention 
since installed in 1925, the valve’s per- Your Crane Representative can give 
formance remains completely satisfactory valuable help in specifying and ordering 


sizes up to 24 in.—pressure classes up to 
2500 psi 


Seating action is positive and tight; bon- Crane Co., General Offices, Chicago 5, 
net-joint and stem seal are tight; opera- Ill. Branches and Wholesalers serving all 
tion is smooth industrial areas 


CRANE CO. 


VALVES Pho oh O64. 2% 26 PG 
KITCHENS + PLUMBING + HEATING 


CRANE’S FIRST CENTURY...1855-1955 


48 Decermber 1955—-C OM BUSTION 





Commonwealth Edison Company 
Installs Third Unit At State Line 


By M. J. ARCHBOLD 


General Mechanical Engineer, 


Commonwealth Edison Company, Chicago, III. 


State Line Station provides an unusual its original capabilities During the vear it carried a 
i) 


opportunity to make a comparison of three wide diversity of loads ranging from 10 to 232 mega 
large steam turbine units which were 
placed in operation in 1929, 1937 and Unit No. 3 
1955. Sargent & Lundy acted as consult- 
ing engineers for Unit No. 3, as well as for 


watts 


Unit No. 3 installed in 1955 is a General Electric 
, . 3600-1800 ‘TO “( ! » fle 2000 - 
Unit No. 1 and Unit No. 2. The author TOD LED-T pe CPOSS-COMPOURE, double-flow, 2000-psig 

: , : 1050-F primary and 1050-F reheat turbine rated at 
points out special features of mechanical 

: : . 221,469-kw at | in. back pressure. It is connected to two 
design and pays a tribute to the designers a 

£ Unit No. 1 which in 1984. af hydrogen-cooled, 15,500-v, three-phase generators total 
° nit No. bea = = 4 after a sal ing 217,647 kva at psig and 272,058 kva at 30-psig 
ter century of reliable service, turned in hydrogen pressure 
an average heat rate performance which Unit No. 3 is served by a 1,350,000-lb-per-hr Com 
was better than the originally expected bustion Engineering pulverized-coal-fired, controlled 
plant heat rate. circulation, dry-bottom, twin-furnace boiler, using eight 
Raymond bow] mills, three Ljungstrom air heaters, and a 
Research Corp. mechanical-electrostatic dust collector 


' lurbine 
the past decade or so utility engineers and 

igement personnel have been forced by the This machine was one of eight almost identical units 
lily increasing load to plan for the future that were sold at approximately the same time and were 
ng sufficient time out to look back and _ put through the shops in assembly line production style 


vast work. It is the purpose of this articl Unit No. 3 1s the first turbine-generator built by the 


some of the unusual items of interest in General Electric Company using the newly designed 43 
}, to state some of the reasons’ 1n. buckets 1n the last row Che unusual size and weight 
| 


o make comparisons of the three of this bucket required special handling throughout its 


rator units located at State Line Station manufacture 
we have an installation worthy of review rhe forgings weighed 211 Ib and the finished bucket, 
te line of October 29 929 an article l ready for pinning to the wheel, weighed 73 Ib It is so 
First 2OS,000-kw_ three met nit ¢ designed that, with the exception of the two lacing 
\t it time this wires and shroud, any bucket may be removed from the 


ower unit and it hele wheel without disturbing any other bucket The a 


fact that it held that record sembled wheel 1 + { in diameter and conta 
f tl was f 30 bucl ; \ point on the tip travels at the rate of 


‘ 


irs 1 convincing pro that it 


| } 


beet 1 944 mph i maxunum steam flow of 513.000-1b 


caesig 


hing else which ha l il 
time The steam manifold continuall | generator will produce 


to one 0 ah f the three elements 
pressure 


December 9 to July 95 
‘ pre Sure 


ring bus has 
, pressure 
the plant was first 

felt that tribute 


or designing 
mp rt 
it has neg 


Detter etlmrvency it the 


where cold 


turbine 
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Che next two charts show the heat balance for Units 
ind 3, respectively, and the comparison should be of it 
terest to students of the steam cycle 

4 turbine heat rate is 2560 Btu per kwhr or 
nt better than Unit No On first thought 


issumed that turbine efficien ies, or rather 

blade efficiencies have improved tremendously over the 
past 26 vears Such 1s not the case Che blade efficiency 
has made little or no improvement. The above improve 

lent 1s due in most part to the im cycle improvements 
resulting from the in ise 1m pressure and temperature 
litional bleeding of the turbine for feedwater 


ve tabulation shows that the design 
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pressure increased 196 per cent; steam temperature 


ncreased 43 per cent, reheat temperature increased 110 


per cent, and feedwater temperature increased 33 per 


cent 


e of Steam Seals 


Steam seals on the turbine shaft are not new to the 
Many turbines were so equipped prior 
there had been a 
both Units 


maintenance on the 


utility industry 
however, 


to 1920 SITlce 


that time, 
toward water seals, and 
juipped. Heavy 
| turbine vibration occasioned by gland 


growing tendency 


inced some people to return to steam 
orthy that with steam seals, Unit No 
r approximately l-in. vacuum while 
has also been noted that this machine 
000 Ib of steam per hour under full speed 
litions 
ustomary to put the hydrogen supply 
On Unit No. 3, 


to the possible hazards involved 


the generators recog 
iven 
cilities have been provided away from 

ind the into the 


hydrogen piped 


Botler 
becoming wider, the problem of support 
1 controlling the combustion in them be 
gly difficult lo help combat these prob 
ice was used Several advantages of 
ir 
eased the support problem 


design 


use of a center support column 
problem of obtaining sufficiently long 
cross the total width by permitting 
both 


walls are 


shorter units on sides of each 


ces Also, all readily a 
nace design permitted the retention 


of the furnace, which is desirable for 
firing 

1e installation of reheat surface in one 

section of superheater surface in the 
independent and controlled firing 

obtained 


This 


umount of water required for 


units, better control can be 


ind reheat steam temperatures 
inimum the 
ure control 

f the 


tion in 


which 
sections Chis 
field with 


ill-welded wall design 
panelled 
ction was carried on in the 
and permitted the 


ction crews, joining 


n unusually orderly manner with small 
| 


furnace and its controlles 


um drum 1 


this 


With 
possible to place the st 


most advantageous for the station 


nparatively sm 


quantit' 
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required for the removal of the moisture from the steam. 
The welded panel wall construction requires that the wall 
temperatures be kept uniform. This provision is taken 
care of by controlled circulation pumps 

Table Il shows the comparison between the boilers 
on the three units. 


———— 


- —_ ————— 


: = “i ' 





Interior of furnace of Unit No. 3 showing typical panel wall 


construction 


Conden er 
only 17 ft above the 


it was decided 


perating floor is 


to purchase two 


them alongside the |-p turbine 


condensers are unique in their 


mounted on the same level as the 


lis necessitates the need for the 


design i tne ire 
turbine steam to be 


rdmitted to the 1 horizontal flow rather 


flow The 


condensers 1 
turbine manu 
outlet 


exhaust which would evenly divide the exhausting steam 


than the normal downward 


facturer had to make a specially designed sick 


from the low pressure turbine into each condenser 


other design features were 


Several incorporated 
> 


the condensers which are as follows 


| Appe irance SInce the condensers ire on 
floor 


ple ising appearance 


erating special attention was given to attain a 


Their shape is well as the lagging 
has been designed to give this impression 
’ Pulling pulling 


bundle l 


Dubs For ease of 
bottom of the 


room floor 


tube was placed ibove 


; Air Cooling Sectiot The air cooling 


section is located at the upper, furth 


the turbine 
| Support I ich 


uijustable colum: Jlumn 


wccomplished by ch colum: 


The condenser solidly the turbine 


but with the columns properly adjusted, there is never 


inv weight or turbine casing due to the condenser 


These jacks play an important role during a turbine over 


haul in preventing loading of the turbine casing 
* With a 


54 


Each condenser has a single-pass non-divided cooling- 


| 
water circuit; that is, each condenser is not split for 
cleaning and the flow of circulating water is in one di- 
rection. By having two condensers, it is possible to open 
up the water boxes on one of the condensers while there 
the turbine is 
half of the effective 
effect turbine 
to be done at reduced 


the other condenser and 
Since cutting 


condensing surface will definitely 


is vacuum on 
operating out one 
opera- 
tion, condenser cleaning will have 
loads 

lable III 
m the 


shows the comparison between the con 


densers three units 


ig which houses Unit No. 3 was erected 1 
Shortly after its 
Unit No. 2 was completely installed, work was stopped be 
Work 


vears later so that Unit No. 2 did not go into serv 


the 1930's construction, and before 


cause of the depression was not resumed until 
some 
ice until 1937 
Before installation work on Unit No 
the turbine 
f the 


projected 


5) could Start 


room, it was necessary to remove t 


mos 


foundation work which had been carried out for a 
150,000-kw machine 


stalled, and 150 


which was 
idditional timber piles had to 
In the 


remove the bunkers, most of 


room it 
the steel, 
erected for 


for the new foundations boiler was 
necessary to 

some old foundations which had been 
boiler installatior It 
nk fifteen 6 to 9-ft diam caissons 


hese old coal 
ars to 


ilso necessa;°ry 


projected 


was 


approximately 100 


bedro« k bunkers had been used 


store fly ash \ bagging plant had 


installed at grade level for the fly ash which was 


trucks for ship nent to be used as a 


Practically 


loaded into cars or 


pozzolan in concrete ill concrete on Edison 


construction work for the past 20 years has 
State Line fly ash 

I Edison fly ish 
Dam in Montana and 3000 tons in the 
Other c 
fly ash from State Line are the Mackinac Straits Bridge, 


Keman 


mation 


\ omp iny 


contained Likewise about 10.000 


Horse 
Prudential 


ons of was used in the Hungry 


new 
building in Chicago nstruction projects using 
Bureau of Recla 
illustration 


o Project in Canada and other 
Dams The 


the new flv 


accompanying shows 
ish bagging plant that had to be erected and 
bunkers 


placed in operation before demolition of the 


et could be started 
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View of fly ash bagging plent in which pozzolanic material 
may be loaded into railroad cars or truc 


No. 3, a 207,000-kw single-boiler 
rea originally planned for a 150,000-kw 
unit, some rather startling building volume 


By placi Unit 
unit, im the 
three-boiler 
to capability ratios have resulted 


lable IV shows this comparison 


rABLI 
Unit 2 


64.000 


VOLUMI 


034.000 


rOTAI 
Sit) CHM) 

870.000 107 OOO 
847 000 662.000 


844 000 


ir back remember, struc 
been the 


Phe 


ive been in such limited supply that is 


rection for power stations has 


eping the projects on schedule 
sary tor them to work overtime to keep 

lagging too far behind steel erection 
ilways resulted in the entir: 
e working Amounts 
id $100,000 per job have bee: 
alone 


riveters 
overtime ilso 
10.000 at 
steel erection 

No. 3 


eloped the 


authorized, the steel 
120.000 psi 
is decided to use bolted instead 
The cost of the high-tensile bolt 


times that of the rivets, vet the contract 


was 
high-tensil 
it it w ] 


nections 


is a riveted job 
and that 


bid prices will favor bolted connections 


that the job as a whole cost less 
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over riveted. The two 2-man bolting crews accomplish 
much more in a given time than the four-man riveting 
lo begin with, bolting does not require skilled 
drift 


crews 
rhe first two-man crew removes the 
and the temporary carbon steel bolts and inserts the high 
tension bolts. A with the 
of a pneumatic impact wrench, tightens the nuts to a 
hey 
of wrenches which are calibrated daily and set to tighten 
the nut to a value 15 per cent above the minimum ten 
sion required Phe right 
schedule with the steel erection so that no overtime 
required on the job even though it had an exceptionally 


labor pins 


second two-man crew, use 


predetermined tension usually have a number 


bolting was always up to 


was 
tight schedule Che construction force was well pleased 
with the speed with which the steel was erected and per 
manently bolted, and feel that bolting saved them several 


months in erection time over riveting 


Nos 


They were later extended an 


The stacks for Units and 2 boilers were origi 
nally 275 ft 
other 25 ft to reduce the amount of downwash of the 


The company has conducted a number of wind 


ibove grade 
gas 
plume 
tunnel tests for other units and by extrapolation it was 
concluded that this new stack should be 400 ft 
It is 24 ft in diam at the base and sits on the 


ab ve 
grade root 


which is 160 ft above grade 
Coal Bunker 


rhe coal bunker has a capacity of 3000 tons or a 32-h1 
supply at full reduce the coal dust 
problem, the bunker is covered and the coal 
belting Che bunker 
pressure by 


boiler rating lo 
tripper 
then 


using an 


with rubber 
is kept under a slight negative 
Filter Corp. Roto-clon 
returning the 


slots are sealed 


which se parates the 
the 


\merican 
dust from the air, 
This fan also removes coal gases, thus reducing the ex 
Since the fire 
coal 
features were incorporated into this bunker 

Phe bunker 


dust to bunker 


plosion hazard hazard is of prime 1m 


portance in the design of bunkers, several design 


These are 


lower portion of the is divided into 


} compartments to permit periodic cleaning out of the old 


coal without a complete shutdown 

2 The 
trowelled smooth in an attempt to keep the coal moving 
wccumulation 


) 


bunker is lined with 25 in. of gunite, which 1 


uniformly downward, thus eliminating the 
of coal on the bunker walls 

3. CO 
eight hoppers to smother 
of a sudden boiler outage over a long period of time 


been installed on each of the 


a possible bunker fire in case 


nozzles have 


I \ cleanout cage oper ited from a trolley has been 


provided to lower a man into the bunker when it be 


comes necessary to clean out the coal 


Com pacted Coal Storage 


When Unit No was installed i drag 
ployed for stock piling and 
under water At that 


ery excellent plan to store 


scTaper Was etn 


recovering coal that was 


time it was considered a 
coal 
lower grace s of coal because of 
This underwater 


because the 


stored 
water and es 


their 


under 


pecially the tend 
ency to fire 
did prove 


provided were 


spontaneously storage 


not successful, partly facilities 


inadequate and partly because the re 


too wet to burn, since there were 1 


claimed coal was 


55 





sufficient drying facilities for removing the excess mois 
ture 
The bulk of coal 


one large compacted pile 


$80,000 tons) 1s now being stored in 
rhe station still has 120,000 
storage which can be a loco 


tons of loose reclaimed by 


motive crane 


the ten 


Compacting coal has successfully over 


come dency towards spontaneous combustion 


Bowler Feed Pumt 


At the time Unit 


boiler feed 


was installed the centrifugal 
pump was just starting its development for 
ind 


the higher feedwater pressures temperatures. Its 


efficiency was approximately 50 per cent when meas 
ured from the n 
Bex 


clus 


otor input to the discharge of the pump 


iuse of this low efficiency, (2) vibration troubles 
to inadequate design, 
consulting and 


better 


ind (3) cutting between stages 


power generating engineers sought a 


2 this thinking led to the 


ve-cvlinder reciprocating 


purmny 
purchase 


iriable-speed 2500-hp 


pump irivel 


motor through a reduction gear 


Rossman 
The 


full load was 


efficiency of this pump and drive when operating at 
ately Though highly 


ountered trouble 


ipproxim “YU per cent 


efficient, this with 


pump en 


plunger packing and 


Ssullicient 


} 


created such violent pulsations on 


five cylinders 
ind the 


was willing to spend 


the piping 1 discharge of the 


that, witl requirements very 
large increase in 1 ment, no one 
more time further development 
reduce h I ron and packi 3! 

yperated at little more 
bably the nly five 


central station 


hal 


piston res 


quite than 
pac ity 
cating 


inywhere ti! 


with a OS per cent 


using 


worl \ ' case pumps 


ciency of driver and pump combination steel cas 


ings were inst d on 


Bec ius 
cle veloped i onsiderable 


the same header with this pump 
problems, 
trouble 


10n-erosio! these pumps 


mount of ind wer¢ 


rebuilt \t the higher pressures and temperatures the 


manufacturer resorted to chrome-steel trim to eliminate 


the excessive cutting between stages. Since then the su 
pment of the barrel type pump has elim 
that 


pump 


cessful devel 


nated the problems of interstage cutting wert 


originally prevalent with the split-cas« 


View of erection of Unit No. 3 turbine 


Unit No 
fugal pumps using the barrel casing 
nected through an 


3 has three identical Ingersoll-Rand centri 
Each pump ts con 
American Blower Gyrol Fluid Drive 
to a 2500-hp, 3580-rpm, 4000-v Elliot squirrel-cage in 


duction motor. The pumps have an overall efficiency 


f driver, coupling, etc., of approximately 76 per cent and 


ure rated at 750,000 Ib per hr 


pumps will handle sufficient water to take care of a 10 


I 
1620 gpm Two of these 


r cent overload on the boiler 
) prevent overheating of the pumps 
h recirculating line 


ind returns it to the 


takes water from 
deaerating heater 
w of 135,000 Ib per hr is automatically 


through a modulating recirculating water 
Until 

for pump cooling was obtained by 

ally the 

ypen when the flow from the pump reached the 

Che im flow then obtained by 

water through baffl 


surges 


con 


ilve comparatively recently, recircula 


either lanually 
iutomat« wide 


opening recirculating valve 


TTMITLAM 1 was 
yperly 


This created rather violent 


Phe 
mechanical-electrostatx 


\lans 
i 


Research-Cottrell 
collector 
installed 


the ash is lower 


with a 


nbination 


boiler 
dust 
ymbination dust collectors have been 
1e sulfur content of 

lrier Due to the possibility o 
section, Commonwealth 
illed straight electrostatx 
collector 
is installed im the 
\skarel-filled trans 
mer to eliminate the possible fire haz 
The 


} 


has been mechanical 


llectors dust 
nm the 
/ 


boiler room it 1s equipped with an 


system Sines collector 


ard 


equipment on the older dust collectors 


the life 


rectifier has improved considerably 


rectil ying 


Since the vacuum-tube 
in the last few vears 
ind maintenance 


ind requires far less operating labor 


newer units 
The collect 


impulse ray 


the mechanical rectifier iny of the 
vacuum-tubse 


ined 


equipped with rectifiers 


plates are cl with magnet pers 


the high tension electrodes are cleaned with sv1 
vibrators 
stead of running 


rectuher room 


Turbine room looking southwest toward Unit No. 2 prior to 
installation of Unit No. 3 
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View of turbine room showing 3000-gpm five-cylinder reciprocating 
pump on lower elevation in foreground, Unit No. 2 turbine and 
condenser, with Unit No. 1 turbine and condenser in background 


metal cubicles whicl m l \s condensers have increased in size, the suction hea 
the hot well has decreased lo improve this situatior 


trodes through bus ducts id still not build the expensive hot well pits of 
schematic but t la years, utilities have been purchasing vertical hot well 
recent years and installing them below grade 


condenser located in the operating floors 


I 


ind they in turn 
former 
physical relationshiy 


sary to resort to the vertical pumps. | 


horizontal pumps 


‘ mbustion 


ater air infiltration into th J 


orrespondingly increased discom 


ur for combustion is taken f 
ouvers are so arranged that air 
doors during the winter months 


ventilation during the sur 


weather, the air taken from out 
preheating to keep the metal tempera 


heater above the dew point of the 











ne, excessive corrosion and plugging wit! 

lo keep the metal temperature of the 
ve the dew point, steam is bled fro 
ur preheaters, located immedi 


water pumps 
which als 


two uni 


‘ ] } + TF 
1 discharge n Raising truss for coal conveyor for Unit No. 3 
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ASME Annual Meeting in Review 


NCE again the American Society of Mechanical 
Engineers followed the pattern of the last few 
years and ran its 1955 Annual Meeting in three 

different locales within the same city his time it was 

the Conrad Hilton, the Sheraton Blackstone and the Con 
gress Hotels in Chicago, November 13-18, 1955, for the 


Society Diamond Jubilee celebration Individual 
seemed, in our experience extremely well attended 
total registration, 5000 as 
down Che abstracts of the 
better than 300 in all 
ited im the 


ippear in the 


session 
ulthough 
100. was 


igainst last year's 


many technical 
that bear upon the power 
papers ind iny 


CLOMBUS 


papers 
field are 
widitional shall 
TION 

Joseph W 
installed as the 


following 


pres 
January issue of 
Barker, right in the photo below, was 
newly elected president of the Society, 
Barker, president and 


head of the 


now 40,000 members strong. Mr 
chairman of the former 


Lehigh I 


dean of engineering 


Research Corp., i 
niversity electrical engineering department and 
it Columbia University for 13 vears 
is pK tured receiving congr itulations from the outgoing 
president, David W. R 
of the annual meeting 
Mr. Morgan gave the 
Monday, the 
the five 


ittendance and their photograph appear 


Morgan, at the Banquet 


sCSS1ION 


President 


first full day of the 


talk at the 


miaith 
Luncheon on meeting 
At that 


society 


tine retiring vice-presidents of the 
were in 


on this page 


Outgoing president of the ASME, David W. R. Morgan, left 
extends congratulations to his successor, Joseph W. Barker 
at the annual meeting 


They were 

Ke irney lrech 
ident, Shell Oil Co uel Broadus Earle 
School of | 
Hoyt 


( ,eorge: 


Doolittle 


ngineering mson College, Sim Churst 
astle & ¢ Ltd 


\ irl 
consulting engineer, Caterpillar 


consulting engineer \ 
Arthur R« n 


Phillip 


OOKE 


Sport president American (sa NX 


Electric Co., Clyde Elmer Williams, president, Battelle 
Memorial Institute 
Mr. Sporn was also awarded the John Fritz medal ‘‘for 
scientific or industrial His « 
Americar Gas & Electric Co. began in 
chief engineer of that company 
1947 In 1952 he was 


illey Elec 


de voted 


notable ichievement ireer 


with the 1920 


He became ind its sub 


sidiaries in 1933 and president 


elected pre sident of the newly-formed Ohto \ 
Much of his rece 


nuclear energy and its 


tric Corp t work has been 


the study of ipplication in the 


field of power generation and because of this experience 


his comments at presentation were most interesting 


Considering the large amount of research and de 


upment remaining before atomic power plants can be 


econonucally competitive realities, only a small fraction 
of the 100 million 
ity that 


ten ye 


or so kilowatts of new generating capac 


brought into being in the next 
g 


For the 


will have to be 


nuclear rest we can and must 


] Sources 


irs can be 


rely upon conventiona If these sources are to 


ulablk 


material 


Strains on our 
that 
onventional power supply 


be avy without imposing excessive 


ind human resources then it is necessary 


the technology underlying the 


will have to build in the next twenty vears be 


urther expanded and 


that we 
During the tw 965 the percentag 
nuclear power can | ; 1 to imere materiall 
ling vea installatior Even so, it is 
ely in this country that a large part, if not the major 
nt 


ver the 


prece 


Five retiring vice-presidents, reading from left to right 

Thompson Chandler, Dr. Jess Davis, Vernon Peterson 

William McLean, W. F. Thompson, are pictured prior to 
attending the President's Luncheon 
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Walker W Cisler, and director of the 
Detroit Edison Co., was the 24th recipient of the Henry 
nce Gantt Gold Medal, a joint award of the ASME 


‘for distin 


president 


nerican Management Association 
guished achievement in industrial management as a serv 
mmunity Mr. Cuisler 
ind Gas Co. soon after graduation from 
Cornell [ 1922 as a mechanical 
In } he went Detroit Edison Co 


ower plants, was elected executive vice pres 


ice to the 
Service Electric 

ersity in engineer 
over to is chief 
engineer 
ident 1 148 


ind president in 195] \s a power execu 


tive Mr isler has been responsible lora long range sys 
tem expansion program and has played a leading part in 
itomic energy development for industrial and civihan 
purposes 

At the 


1 


belief that 


presentation ceremony Mr. Cisler expressed the 
there were four channels of development with 
which gement must be concerned before the poten 


tial ator 


ic energy resources can be developed into useful 


ireas are technology and engineering, 


commercial considerations, legal and 
rgamzational and management consider 
considerations Mr. Cisler felt 


of atomic fuels for the production 


he economic 
ng the use 
wer, we must remember that this substitu 


tified only when the cost of the power pro 


itomic fuels is no greater than the cost of 


ed in the conventional manner 


Philo Supercritical Pressure Unit 


x 


ASME 
presentation 


NI f the highlights of the Diamond 
Meeting 
€ papers describing essential features of 


Annual was the 


Jubilee 


supercritical pressure umt now being il 

; Philo Plant of the Ohio Power Co., 

ber of t American Gas and Electri 

Sporn, id of the American Gas and Electri 
| it the 


the extend discussion that followed 


a mem 
Phillip 


ery 


talled 
»vstem 
three and at 


paper session 


paper, entitled ‘First Commercial Super 
critical Pressure Steam-Electri 
Philo Plant’’ was presented by S. N. Fiala, chief engineer 
( ! Gas & Electri Corp 

unit, he stated, it 


Generating Unit for 
service In the design 
was desired to use the 
nbination of temperature and pressure 
nee the bast premuse of the proyect was the 
two An 


selected not only 


na ' 
ind 1 


terdependence of the 
ure of 4500 psi was then 
ipparent optimum relation to 1150 F but 
it gives operating pressures in the feedwater 
iler, and steam lines which are within the 
ently established codes 


| 


generator, designed and built 


team 
x, is rated at 675,000 Ib per hr at 

F with a feedwater temperature 

| the first will raise 655 


1050 PF: the 


reheat ecto 
m™ MA | to 
0,000 1 prs hr at 185 psi from 630 
unit has an ibility of 
, 


he main steam cor 


of the stean 


estimated ¢ ip 
litions 
generator < 
in front of pendant superheaters 


yclones 


cooled by ince 


ind the front 


] 


reed 


Ww ills or the 


furnace are TUNG 
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joined the Public 


he transition from water to steam occurs im the 
rhe re 


water 
primary superheater in the coolest gas zone 
mainder of the wall and pendant surface is superheater 
surface Che final superheater is arranged across the 
width of the furnace 
a baffle with the primary superheater on one side and the 
other Gas flow is 


Che convection pass 1s divided by 


two reheat sections in series on the 
proportioned by dampers at the outlet of cach side By 
will be 


control rt rate, 


controlled and by positioning these dampers, one of the 


hring main Steam temperature 
two reheat temperatures will be controlled 

lo avoid slagging conditions in the pendant and con 
vection sections, flue-gas recirculation is employed to 
Flue gas taken from the convec 
3000 F 


gas temperatures 


limit gas temperature 
tion-pass outlet at SOO F is mixed with hot gas at 
the 


entering the pendant sections to 


to reduce 
1900 F 


from primary furnace 
which is below 
the ash-fusion temperature The steam generator is 
with a 
at the 


section of this air heater will be equipped with Corten 


tubular-type air heater Based on 


Philo Plant and elsewhere 


equipped 
experience the cold-end 


tubes, because of their greater resistance to corrosive 
ittack from the sulfur compounds present in the flue gas 
of the high-sulfur Philo 
indicates that the life of Corten is about two to two-and 
one half times that of mild steel 

The General Electri 
doubk turbine 


flow of 675.000 Ib per hr at 1150 F and 4500 psi 


coal burned at Experience 


}H00-rpm, t indem-compound 


125,000 kw at imitial steam 
At full 
load, steam is expanded from these initial conditions to 
1225 psi and SOO F in a double-shell high-pressure turbine 
Che steam 1s 1050 | 
expanded through the first reheat turbine to an exhaust 
ind 630 F rhe steam 1s 


flow is rated 


then reheated in the boiler to and 


condition of iwain re 
heated, this time to 1000 F, and then passed through the 
reheat and the flow low 

The double-flow turbine is equipped with 26 
buckets im the 


In ittempting to keep dissolved solids to 


ISO psi 


double pressure 


second turbine 


turbine 
in long last Stage 

in absolute 
ill leakage into the cycle must be eliminated 
possible Che most likely 


condenser As i 


TVD 


in so far a source of this con 


tamination 1s the result, condenser 


design is directed at obtaining the maximum possibk 
Among other 
to be ipphed to the 
ends 10 
to withstand the 


md the 


freedom from seepage leah irrange 
praved-rubber coatings are 
il off the rolled tubs 


selected is 


ment 


tube sheets to s« 30 cup 


ronickel tubes were uitabl 


im sick conditions 


high pH conditions on the ste 
circulating-water side so as to minimize tube 


will be, for 


met on the 


failure Similarly, feedwater-heater tube 


the most part, fabricated of 70-30 cupronickel 
\ multipurpose demineralizer with a capacity of 100 
ided Phi 


10) per cent of the 


000 Ib per hr is prov can be operated either 


continuously, bypassing about conden 


' 
ite to during startup 


solids 


transient conditions 


maintain solids at a minimum or 


wr Shutdown of the steam generator, to remove any 


which might wash out during these 


his latter erns 


ind shutdown gov 
Although condersate 


employed 


condition of startup 


the capacity of the demineralizer 
from the old section of the plant will be us 


make-up to this unit, it is planned that this water wall be 


polished’ by the demineralizer before use In addition 


filters will be included to operate with the demineralizer 


or singly, for bypassing condensate during normal opera 


tior hutdown It has been estab 


or during startup or 
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lished that filtration can effectively remove appreciable 
quantities of tron oxide even at low concentration levels 

An external recirciflating system is required with a 
once-through-type boiler to replace the natural circulation 
which exists in a conventional boiler even during start-up 
Condensate, hot water and later steam must be disposed 
of until the steam at the superheater outlet is at 
lo protect 


icon 
dition suitable for starting the main turbine 
wall tubes Philo adopted the basi 
225,000 Ib 


[This was based upon a 
| 


cyclone and furnace 
operating maxim of not firing unless at least 
per hr of water is circulating 
minimum water velocity of 7 fps through the cyclone 
Interlocks have been provided to shut off all fires 


this 


tubes 
if flow 


unmount 


should at any time drop below minimum 


the 
i conventional boiler and the once 


Che recirculation system is one of major points 


of difference between 


through-type boiler Che design of this system repre 


sented one of the most challenging problems associated 
a whole All equipment 


with the unit as 


must be designed for completely tight shut off against 


de sign ol the 
full pressure and temperature conditions. In operation, 
ilves must withstand pressure drops from 
lown to 150 psi at all temperatures between 
1150 I 
spectrum of 
i waterlike phase, 


the piping and v 
boo psi 
room temperature and In starting up and in 
this 


first 


through temperatures, the 


later steam 


passing 


valves must pass 


which flashes wet and then dry again, and finally com 
pletely 


Severe service 


superheated steam Chis imposes particularly 


on these valves 


W. H. Rowand and A. M. Frendberg of the Babcock 
& Wilcox Co., First 
Commercial Supercritical Pressure Steam Generator for 
Philo Plant In design 
authors stated that of the 985 Btu added to each pound 


of the fluid in the high-pressure part of this unit, approx 
feedwater from 


presented the second paper entitled 


discussing consideration the 


mately 235 Btu are added to raise the 
925 F to the critical temperature, 705 F, 
750 Btu are 


his compares to approximately 705 Btu to 


and approxi 
mately udded to superheat the steam above 
this point 
generate steam and 370 Btu to superheat the steam in a 
2000-psi, L050 F cycle with 450 F feedwater 

With this relatively small amount of heat to be added 
to the fluid as water, there comes the choice of arrang 
ing the circuits either so some of this heat is absorbed 
by the water in 
absorbed by the water in furnace high-heat-input area 
rhe latter condition was chosen because it gives some 
relief in the alloy requirements for the furnace tubes 


economizer surface or so all of it is 


However, it leaves the problem of getting surface equiva 
lent to economizer surface with low enough receiving tem 
perature efficiently to cool the gas below S800 F entering 
the air heater 

lo accomplish this the primary superheater with a 
fluid-inlet temperature of 700 F 
of the rear part of the convection pass with the low-pres 


is located on one sick 


sure reheater having an inlet steam temperature of 630 | 
on the other sick 

Design of supercritical pressure units is made mort 
difficult because of the meager amount of published heat 
transfer data for supercritical conditions. The authors 
pointed out that very limited data had previously bee: 
obtained above the critical pressure but with steam flow 
ing in an annular space and at much lower Reynolds nun 


60 


bers than used in the universal pressure steam generator. 
Therefore, an electrically heated test section was installed 
it the discharge of the pilot unit where fluid could be sup 
plied at temperatures from 220 to 1000 F at pressures up 
to 5000 psi in order to secure heat-transfer data for use 


in the design of the Philo unit rhis test section con 
sisted of a horizontal 6-ft-long section of Type 304 tubing, 
0.300 in. ID and 0.540 in. OD Thermocouple wells were 
installed at each end of the tube and 
nected to a point slightly upstream of the test section 
10-kva trans 


i pressure gage con 


Power was applied to the tube from three 
lormers 

Data were obtained at various flow rates, te mperatures 
ind pressures at heat fluxes from 150,000 to 600,000 Btu 
per sq ft per hr based on inside diameter of the tube 
Film conductances proved to be higher than those based 
on a McAdams correlation particularly in the tempera 
S00 F to 1000 F The Philo unit 
McAdams correlation, leav 


the test 


was 


ture range ol 


designed on the basis of the 


difference between this and data as 


lactor 


ing the 


Salety 


In a paper entitled “First Commercial Supercritical 
Pressure Steam Turbine Generator for the Philo Plant 
C. W. Elston and R. Sheppard of the Large Steam Tur 
bine Departime nt of the General Electric Co. stated that 
the basic approach from the designer's point of view has 
been to consider the Philo turbine as a large develop 
mental unit. In 
perature for example, 


sary were accepted in order to obtain engineering knowl 


some instances, maximum rotor tem 


conditions more severe than neces 
edge applicable to even further advances in the future 
Operation of this prototype turbine will provide experi 
ence with new approaches to the problems of higher pres 
sures and temperatures 

he authors described the steam flow through the tur 
bine in the following terms 

1 Steam cooling—accomplished by surrounding all 
wustenitic parts inside the turbine with a thin thermal 
insulating metallic liner and circulating cooling steam 
it almost full pressure between this liner and the more 
massive ferritic sections which are maintained at lower 
temperature and which carry the main portion of the 
pressure load 
the use of thin-walled austenitic 
inlets with low-temperature gradients and reduced sus 
ceptibility to distortion 

b) Individual control valve bodies of small diameter 


Che resulting small pressure load allows 
nozzle boxes and steam 


ind consequently thinner walls 

c) Multiple steam pipes—the number of main steam 
pipes from the boiler is increased to four with individual 
turbine stop valves placed in each line permitting small 
valve bodies and pipe of reduced wall thickness 

d) Simple throttling control with full 360-degre« 
irc admussion to the first stage nozzle 

Steam from the boiler reaches the turbine through four 
has a 


separate maim steam pipes. Each main steam line 


separate stop valve and a separate control valve located 
external to the turbine and just below the turbine room 


floor The 


individual 


four control valves are operated by their 


evlinders under the control of a 


handwheel and 


operating 
conventional speed governor, 
ind an initial pressure regulator 

When starting the cold 


losed Phe edpump builds up 


starting 


boule c. the st ilves are 


yp 


boiler f« full water pres 
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sure st the closed stop valves, and one or more of 


the multiple-pressure reducing valves are opened so as 
to throttle 4500 Ib water in the amount of about 225,000 
lb per hr to the deaerator the 


boiler, the temperature is slowly raised, and the pres 


Fire is established in 


sure reducing valves are gradually opened by means of a 
pressure regulator so as to maintain substantially con 
stant flow through the boiler and recirculating system 
rhe steam is desuperheated after throttling through the 
reducing valves before entering the deaerator rhe pres 
reducing valves must handle the 225,000 Ib per 
ition flow from conditions of 60 F water to as 

When the tempera 
900 F, 


sure 
hr recircul 
high as 10 F superheated steam 
ture of 
valves are opened, and the turbine is made ready to roll 

Fi r shell 


it full load is metered through orifices at 


the steam reaches about the main stop 
cooling only, ipproximately 60,000 Ib per hr 
the 


oT ste 


four n steam inlet flanges and is desuperheated under 
temperature sensing element so as to supply 


inlet 


control ol 
440 F through four entry points at the 
With rotor 


total cooling steam 


steam t 


flanges to the high-pressure section cool 
I stem is modified and the 

ised to 100,000 Ib per hr by enlarging the 
ige control is employed at both the admis 
the 


the 


Leak 


} 


scharge sides of the buckets to minimize 


rotor cooling steam with the main flow in 


Discussion 


Electric Co 
drop 


C. C. Whelchel of Pacific Gas & 


out that the 


poimnts d 
the 


relatively large pressur¢ icrOss 


stean nerator removes danger of stagnation of cir 


culatior verheating of tubes. This should increase 


rates of heat transfer and ultimately result in a reduction 
in boiler size for a given output 

the paper by W. H. Rowand and A. M 
g, A. T. Hunter of Combustion Engineering, Inc., 


idded that the continuing 


liscussing 


complimented the authors and 
vestigation appears to parallel much of the 
irried 
the 
Ihe Philo unit is scheduled to operate 
and it will be followed by the 150,000-kw 
igh unit for Dayton Power & Light in late 


that for Metropolitan Edison of 175,000-kw 


study and i 
with the commercial 
four 


work being « on in connection 


ipplication of once-through boiler in other 


utility 


ystems 


O56, 


early in 1958. The large supercritical pressure 
r Cleveland Electric and Philadelphia Electric, 
ind 325,000-kw capacity, 


for operation in late 1958 By 


),000 respectively, are 
1960, then, a 
iprehensive operating background of over 1,000,000 
be available to support the general commercial 
ce of these advances at that time 

that the 


is hve years 


ns would point to a _ prediction 
utility capacity purchased as early 
ww will be in sizes ranging from 200,000 to 400,000 
ity In these the 
the supercritical 
it is believed that at that 


st indpoint 


large sizes overall gains to 


use ol pressure art 
will be 
Phe 
the 


temperature ol 


time 
d from an econom« 
low supercritical pressure of 


rally 


primary and reheat steam 


3500 psig at 


iccepted moderate 


ippears it par 


ntage in this connection This cycle will 


solid pl ace in techni 
the 


believed, have found 


thinking By 1960 unprovement 
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in alloys and the techniques in handling them with the 
anticipated reduction in their cost could lead as well to 
the general use of the superpressure higher temperature 
cycles, with double reheat in the very large sizes 

G. E. Klapper of Philadelphia Electric Co. stated that 
the designers of the Eddystone supercritical unit were 
faced with some of the same departures from conventional 
practice and independently used approximately the same 
He added that the 
starting up and shutting down procedures would be 


approach as did the Philo designers 


similar in both cases. 

In closing the Mr. Sporn observed that the 
papers presented were the results of 30 months of inten 
looked 
upon the Philo project as a necessary step in demonstrat 
the through the 
barrier and expressed confidence that it would turn out 


xCSSio;n 
sive engineering research and development He 


feasibility of breaking pressure 


ing 


to be a great success 


Turbine Materials Failure 


| the aus 
pices of the Power and Metals Engineering Divisions on 
the 
turbine 
the concern of both manufacturers and users to prevent, 
i at 


place in 


\ six-paper symposium was presented under 


subject of materials failure in rotors of large steam 


generators rhe symposium was occasioned by 
future mishaps of the type that took 
1954 The high 


among 


ill possible . 


1953 and papers revealed a 


degree of turbine manufacturer: 


cooperation 
suppliers of rotor forgings, independent consultants, and 
power companies in investigating causes of the accident 
reconstructing these causes through metallurgical analy 


testing, and in taking steps to improve 


model 


sis and 


inspection techniques to minimize material defects con 


tributing to rotor failure he papers evoked consider 
able discussion which provided further evidence of th 
openness with which the investigations were carried out 
and the desire of all concerned to make certain that future 


mishaps will be avoided 
Fatlure at J anners Creek 


rhe first of the papers which was prepared by A. W. 
Rankin and B. R. Seguin of the General Electric Co., 
forth the causes ol 
the turbine wheel fracture which took place early in Jan 
uary 1953 on the 1800-rpm low-pressure element of Unit 
No it the Tanners Creek Station on the Ameri 
and Electric system The front 
the No. |] the thrust 


cylinder, and gov 


set 


results of an investigation into the 


in (sa 
which con 
hydraul« 
the 


standard, 
bearing, 

cracks d, and 
the 


turbine was opened for inspection, it was foun 


taims bearing, 


erning mechanism 


resulting oil leakage caused a fire within station 


When the 
that a segment of approximately 160 deg had broken out 
of the the 


pressure 


} 


first-stage reheat) wheel of intermediat« 
section 
4 review of the results of all 


ducted on this turbine rotor indicate that the most prob 


turbine 
the investigations con 
was a combination of residual 
the 
unusually 


able cause of this fracture 


stresses which were not removed by tempering and 
heat long 
high-temperature ductility, and thermal stressing 
first 

seal 


intro 


stress-relief treatments, an low 


time, 


of the first wheel due to admission into the 


Stage 


stage wheel space of wet steam from the steam 


piping Improved practices have been 


the 
contributing « 


“ 


regulator 


duced to recurrence of difficulties due to any of 


I 
ivoid 


these 1use specifi illv. residual stre 4 
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+ 


now measured on all rotor forgings prior to machin I nvestigation has been 


} 


1 modified treatment has been introduced to tl im-turbine industry 


give better lot me, high-temperature ductility, al i y of sumilar occurrences in the future 

though at some sacrifice in high-temperature strength nd No. 4 is of conventional cross-compound 

and the piping of steam-seal regulators has been mod lesign, with the high-pressure turbine turning at 5600 
d to minim the nose of s , —— * ; . 

ified to minimize the | ibility of wet steam thermally rpm and the intermediate-pressure and low-pressure tur 

stressing the rotor wheels bines in tandem on the 1800-rpn if The unit 


rhe fracture originated at the two holes in the wheel rated at 150/165 n ind was placed in commercial serv 


rim through which the notch bucket is attached to the on August 19 954 Che m low-pressur¢ 


wheel nd | mnpro d notch assembly has been devel turbine is of double flow constr on nd of the 
yped in which such pin g 1s not required The devel shaft is solidly coupled t 
opments and inves ons aimed at producing a turbine jntermediate-pressure turbin¢ 


\ 


rotor steel with greatly improved high-temperature long is solidly coupled to th 
me ductility by no means limited to the change in js of conve ation 

heat-treating temperatures the effects of significant over pipes con! 

changes in alloy composition together with liquid quench Ridgeland No 

ing from the nitizing temperature are also being [yly 17. 1954 


vestigated on full-size turbine rotors In addition date during various 


effects of uum pouring of the rotor ingot are al placed in regular sch 
i full-size turbine rotor to d there were a total 
uddition to the improvements 1 speed tests, prior to the start-up o 
perties expected from this innoy vibration history of the turbine 
will . : mproved high-temy excellent. Operation w 


ductility opinion of both field « 
n the s i] t immediately following ‘ 
; t was t 
Tanners fr ill duplicate umits were tho 
hl : , ht to clean 
oughly insp 1: im particul tl not buckets were 
16 = w- " " , — ig gear until the evenin 
e wheels an i direct inspec ‘ 
= _ the turbine was rolled 
sin the vicinity of the notch , “ee 
ng put Dack on 
ny inciment tre tsoever 
iny incipient roubles whatsoeve to 3000 rpm, as 
I spections It should be noted that , . 
oe a , cin A : ibout an hour and 
umit at the Philip Sporn Station of the meri , : 
i | ulip [ ill l ; checked Followi 
ctriv ompanv system t is a 
ric € y pany em, which unit 1 ibout 1500 rpm 
nners Creek No umit, had expert 
Cree . I hen made inoperative at 
if het n 40 bp nt nd - 
i betwee eV per cx , yw-pressure shaft overspeed 
I or to subi f tur nd : : 
prior the ubvect tracture a t 7 S per cent overspeed 
hs nit she d no signs of troul , , 
his unit showed n igns of trouble 1000 rpm at which point 
the loss of some bucket covers in one of the : ‘ , , 
position to make the 
nd rubbing of the root spill strips on the : 
“ane ——.. : i i tive during the 
} huckets 
reneat) bucke turbine trij 
The presence ol residual stresses seems to be one 
najor contributing causes of this wheel fracture, and , nar eand 
d per « 


is previously stated, has resulted in the policy of measur 


exploded rhe 


ing such stresses on all rotor forgings prior to machining teene bolas ae main 
he results of such m ements on number of roots * ah ON 
The resul I ; nh measur ae l : i itions up to the instant 
produced since t rine r fracture indicate that , 
P mice ° ie Ta : aon eek ctu . ~ = Although it was not possibl 
tl Si stresses in t tt n lly high and , 
le residua waaee E le latter were unusua Ngn a fragments of the turbine fr t 
in particular are not representative of the results nor ‘ — a 
i following the accident, 
mally obtained with this alloy or its manufacturing ; ; e- 
meces wer»re lad rit iV DY OU ngineering 
racti« + ‘ 
— . metallurgical staffs It was found that the n 
I ~ 


had burst into four main pieces. One piece was 
through the air and fell into the basement adjacent 
f Unit | Another piece flew in 


An extrem ny ind interesting report of the ' maen t | 
] 11 


causes of the m 1 a 165,000-kw cross-compound pposite direction and was eventually located 


. , al al } TY? erTier ¥ ? ’ TY) 
steam turbine was presented by H. D. Emmert of Allis ition coal pie The remaining two pieces cal! 
" r a . | Tl neo — ; 
Chalmers Manufacturing Co. Shortly before midnight ‘ of Unit 4 and were removed 


‘ 


on December 19, 1954, the low-pressure turbine spindk \ probable sequence of failure can be established wi 
of Unit No. 4 in the Ridgeland Station at Chicago of the co lerable accuracy from the examinatiot [ 
Commonwealth Edison Company burst during a routine met While the f is explosive 

, + ™ 


overspeed-trip test Immediately following this tragx , red complete 


occurrence 1 continuous and intensive investigation of 
its circumstances and cause was initiated and i 
within four months. The paper w ared to { Initial failure origin 


sent the story of the investigation oO main body and progressed 


accident. From its inception, the I of radially and toward the shaft ends 
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two halves 
be determined positively, but a probable 
ven identified as a granular area on one of 
ige surfaces adjace nt to the bore 
of the primary failure into the shaft ends 
shrunk-on 
the 
s were then set up 


i 
irom 


the clamping effect of the 


ngs also restrained the two halves of 


extremely high stress« 
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rhe actual pin-point of 


is composition, 


tors influencing notch sensitivity, such 
heat treatment, microstructure, and processing 

Much development work within the forging industry 
will be controls 


required so that techniques and are 


established to eliminate all possibility of flake 
The allowable 
1S probably well 


ally 


hydrogen 


s in large 
hydrogen content in an ingot 
and ladle metal 
Even partial control of 


forgings 


under 2 ppm, genet! 
| 


runs 4 ppm or higher 


requires controlled heats and close attention 
to tapping and pouring procedures Hydrogen-fre¢ 
steel could be produced if the steelmaking 
d from all 

» accomplish in 
ts at 
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process Was 


sources of hydrogen, but this 1s very 


manufacturing large ingots 
control i\ nm in 
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hydrogen 
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plished in this respect 
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improvement of inspection methods he 


orging was produced about ars ago 


much ha 
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intervening 
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il quality of the for 
langerous types of d 
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How 
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morial Institute, Sargent & ind 


consulting metallurgs 


investigations reached 10T) 


Ss conservaliy na str en at the 
The 


well withu failure ha 
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# 
played an important role in putting new emphasis upon m generator being manufactured for the Arizona Public 
forging techniques and testing methods, and the clear cut 
results and marked agreement of 


the manufacturer and the 


rvice Co. burst while being balanced in the factory 
investigations by both he balancing was being done in the “‘precision balance 
consultants have given the i below-floor-level trench in which the rotor was 
en more confidence in the safety of using large mall steam turbine It had been run inter 
rotating masses in steam-turbine-generators Mr. Stone mi ntly [ is below 2000 rpm as part of the normal 
revealed that Ridgeland Unit No I 


1 was returned to com inci lu nd was being brought slowly up to 

mon November 19, 1955, less than eleven t pee n i suddenly at about 3400 rpm 

months following the tragic occurrence tee 1 f this rotor were 39 inches in 
Other engineers discussing Mr. Emmert's r by 7 veral dozen others of the same 

pomterd desirability for developing more simy or larger s : n servi he Arizona rotor. however. 
ispection ethod of turbine-generator componen ; : 

held use during the 


‘ 
umber oO 


iorging operation 


more accur s must be developed to identify 


gen flake mbrittlement rregatio1 
iaterial wh h the lorgings 
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tin ‘ miny o Os ' ; } 
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were interpreted as caused by harmless dirt and 


‘Large Rotor Forgings for Turbines and Generators"’ by 
ilar to that found in the bore. In the Cromby 


R. E. Peterson, N. L. Mochel, J. D. Conrad and D. W. 
se stress concentrations were created by arow Gunther of Westinghouse Electric Corp 
rilled and tapped in the rotor body for the 


‘ 


Although im 


portant progress has been made in recent years, it is 
studs used to repair portions of the teeth 


recommended that the following directions be pursued 
milling the coil slots (1) Continue advances in ultrasonic detection and evalu 
gation, in string-like regions of above 


ation; (2) strive for lower transition temperature in 
rotor materials as an added margin of safety; (3) consider 


ntent, contributed to the cause of both 
gth and ductility of the metal in these 


starting procedure which assures a bore temperature near 
found to be low. In the Arizona 


that of normal operating conditions when the rotor is 


ippear to have been the nuclei of _ brought to speed his would provide an added margit 
] 


during ma of the of safetv and mig! 


ind might involve a longer starting period for 
1 turbine after a prolonged shut-down, or preheating of 
a generator rotor In this connection it should be men 
tioned that it is our belief, based on all available evidence, 


that a sound, ductile rotor, free of severe stress concen 


rotor, the corner of the stud 
racture originated was in one 
This comeci ler 


. — 
particul 


rt 


. 


f 
he successful 


trations, possesses a large margin of safety 
ite that it sho Some tests of cast iron and steel model rotors were 
f both rotors described Tests of model cast iron rotors gave results 
isured im tensile tests in agreement with a theory regarding a mode and sequence 
of failure at Ridgeland The steel model did not 


i aid iit 
lature fail until the mean stress reached the teasile strength 
throughout the It should be noted that the me 


n stress in a typical tur 
bine generator is only about of the 


3 


he starting strength at 
20 per cent overspeed Differences, other than defects 
which can occur in large rotors as compared to model 
rotors, and which might conceivably affect the strength 
have been studi l an 


oO receive Ca;©r 
ful consideration 
ice was ¢ | wherein 100.000-kw 
VAS iccidet Lily rN Spec 
it this overspeed the 
nsile strength 
itigue problem wa 
ilignment emphasized 
be regarded as cytling, thi i 
| oblem nd th na tio! ! 1 on calcula 
were that \ \ | t nfavorably 


would ource of a 


it reliable rotors will be 
r requirements of the ele« 


paper entitled ceptal (Guides for Ultrason« 


Inspection of Large Rotor Forgings,’’ A. W. Rankin and 
C. D. Moriarty of General Electric ‘ 


, 


liscussed imter 
ition techniques, nomenclature for ultrasonic inspe 


mation and calibration of inspection guides 
; 


| records of 1500 rotor forgings Phe icceptance 


ire based on design and manufacturing experience 
with turbine and generat or forgings in the weight 
range f ipproximately 20,000 to 150,000 Ibs These 
guides recognize fundamentally the extreme difficulty of 
producing forgings in this weight range completely clear 


’ : of ultrasonic reflections, and they fur 
ind (reneralor foretns 


nish reasonable and 
conservative assurance iwainst the icceptance of lorg 


ings contaiming injurious detect I} 


for turbine and vey furnish an 
outer line below which cracked forgings h 


nd high quality, in a paper entitled encountered, an inner line which is well within the outer 


ther with precautions take: ive not been 
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— MOST EXPERIENCED 


WHY DO TH 
ERATORS PREFER 


POWER PLANT OP 


BLAW-KNOX COAL BUCKETS? 


Outstanding performance is only one reason 
why the leading power plants continue to place 
repeat orders for Blaw-Knox 4-Rope Buckets. 

Another reason is the dependability resulting 
from the many years of Blaw-Knox design 
experience. 

Blaw-Knox Company is the foremost expert 
in the design of 4-rope clamshell buckets for 
handling coal or coke. 

Experienced Blaw-Knox engineers will gladly 
discuss your coal or coke handling problems to 
aid you in selecting the correct size, weight and 
type bucket for your needs without obligation. 


Ask for Bulletin 2392. 


MPANY 
w-KNOX CO 
oat w-KNO 


x 
equipment Div 1SION 


PA. 


acu 3%, 
piTtseu 1 Cities 


Offices In Principe 


BLAW-KNOX 
CLAMSHELL BUCKETS 


FOR COAL AND COKE 


line, and a trepanning policy for the evaluation of forg 
ings whose number/magnitude lines are outside either 
the inner or outer lines. Accordingly, these acceptance 
guides furnish a means of guarding against the accept 
ance of forgings with injurious defects without caus 
ing the unwarranted rejection of harmless inclusions 

It should be noted that these acceptance guides are 
suggested only for application to the specific weight 
range in which they have been evaluated, and in this 
range no attempt is made to distinguish between indi 
vidual weights and diameters. Specifically, these guides 
are used directly for either a 20,000 or a 150,000-Ib forg 
ing. Although the defect reflection magnitude has no 
direct relation to the forging weight or diameter, being 
based solely on the bore re fle ction, there is some ev idence 
that the number of defects increases with both forging 
weight and diameter. Therefore, it is possible that using 
the number of indications as a criterion penalizes the 
larger forgings, and it might be more logical to use 
instead the number of indications per unit volume 
Since other qualifications of equal validity can also be 
considered, as for instance the axial and radial distribu 
tion of defects within a given unit volume or even the 
operating stress levels, it appears more conservative to 
consider primarily the defect magnitude and number of 
lefects alone n particular, it should be noted that the 
penalty of this simplification is only that further evalua 
tion, in the form of trepanning, may be more frequent 
than necessary on the larger forgings, but in view of the 
recognized difficulty of producing the larger forgings to 
the high quality standards desired by both the vendor 
ind user, the possible additional trepanning to ensur« 
freedom from injurious defects is not warranted 

It is fully appreciated that the available data for 
establishing these acceptance guides are rather limited, 
ilthough the authors believe that these are the best and 
most extended data availabl Further trepanning will 
be done in the future on an almost continuous basis, 
ind the positions of the inner and outer lines will be 
revised whenever the results of the trepanning indicate 
that such revision is necessary [he authors’ company 
believes, however, that this publication of current accept 
ince guides together with the limitations of the data on 


1 is to the best interests 


which such guides have been base« 
of the power-generation industry. In the future it is 
planned to publish in a similar fashion any modifications 
of the inner and outer lines if trepanning should show that 


such modification is necessary 
b Grout 


pay 1 the symposium, ““The Work of the 
Task Group on Brittle Failure of Steel Forgings’’ was 
presented by A. O. Schaefer of The Midvale Co. on 
behalf of ASTM Sub-Committee VI of Committee A-I on 
steel products [his task force comprises representa 

companies h manufacturers of ele 
trical equipment, five man cturers of large forgings 
for turbines and generator [his represents all of 
the makers and users of large forgings of this type in the 
United States The Task Force has met monthly since 
14 


it was formed Partial m ings were he in Europe 


luring the recent World \ i ongress 
It began its work by failures discusse 
this meeting These 


comments of the Task 
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Fourth Annual Conference on 
Atomic Energy in Industry 
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uspices of the Na fairly sav that 
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than 
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iccessful conference longer uramum fission Phe 
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fusion nuclear on Dr. Smyth 
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that the 


ind react 
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his means raising ay ciable masse 


of materi for example deuternum 


mparable with the 


to temperatures « | 


temperatures inside th un, tem 


peratures that have been achieved on 


Assure constant material flow from 
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PneuBin is a new concept in material flow engineering. The 
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Working off the plant's regular air supply, PneuBin is inflated 


and deflated in controlled cycles, causing the contents of the bin 


to be “positively displaced” and thus assures free flow 


of material through the discharge opening 


DEPENDABLE 
ever the material flow problem 
principle of ‘positive displacement"’ moves 
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constant, free-running material discharge 
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atomic bombs Furthermore once trivial compared to the forces hold tures in stars Earth-bound phys 
these temperatures are produced, and ing the nuclei together As the vio icists are familiar with this kind ol 
the fusion reaction occurs, it must be lence of collisions between atoms of a gas at moderate temperatures in 
under control to such a degree that we vas rises with rising temperature. the electrical discharge tubes of various 
are actually able to get useful energy outer electrons are knocked off at kinds They know that such a 


1 


from it temperatures much lower than are plasma, as it is called, responds to the 


One way to contain the reac ting needed to produce nuclear reactions action of electric and magnetic he Ids 


substance is to make use of forces Consequently, when we talk about They know, too, that it is possible t 
which, like gravitation, act at a dis confining a gas at a temperature of a feed electric energy into such gas 
tance on material bodies under certain million degrees, we are talking about thereby raising its temperature 
conditions Atoms are normally neu confining an assemb! of charged m be possible to heat a gas 
tral with enough negatively charged particles differing sub n its campl deuterium, electromagne 
electrons in their outer structures to properties from the net 1 molecules I] » th point where therm 


neutralize the positi charges on the oO ordinar 


nuclei But the for h hold I icists t f ' sam 1 ynifine this reacting 
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A few engineers may say we're nuts! 


But only because the subject of boiler blow-off ment to do the job right pays for itself in a matter 
is still treated as such a mystery. We say that of months. A lot of the country’s leading power 
blow-off should be continuous . . . that boilers plants agree with us. See if you don’t: write for 
should be blown from the top . . . that intermittent “Blow-off Facts” to The Madden Corp., 1543 W. 
blowing is no better than guessing . . . that equip- Morse Ave., Chicago 26, Ill. 
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; : : a number of identical units to be 
fabricated under favorable conditions 

for mass production. In operation 

the units could return to central fuel 


LA y 0 UJ | . and maintenance bases 
AP Submarine transportation its a real 


ity and is justified because for the 


iS 7 first time we have a submersible ship 
capable of indefinite cruising sub 


merged Previous submarines were 


SIMPLER : : limited in the time submerged by) 
a . ‘ stringent requirements on energy stot 


gaze either in electric batteries or in 





fuels and oxidants Weight, space 
and power specifications are met with 
out excessive difficulty Particular 
attention must be given to possible 
leakage of radioactive liquids and 
gases from the reactor because the 
crew must live within a sealed cor 
tainer for long periods. For future 
application one might think of mer 
chant submarine of large carg 
icity which could travel without 

or weather and wave cor 
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into operation insurance industry 
must work « ons to the best of 
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Modern Design fo: vc 


MODERN COAL 


The Fairmont Coal Bureau 


has made available to consulting engi- 


neers and equipment manufacturers a TYPICAL DESIGN for the 


small industrial steam plant. 


ing it achieves maximum 


costs, while featuring 











Fairmont Pittsburgh Seam Coal i« the 


MODERN COAL. 


Prepared as a guide te good eng “er 


economy of investment and engincering 


@ Fuel flexibility 

@ High efficiency 

@ Low fuel costs 

@ Minimum labor requirements 
@ Cleanliness, Automaticity, 


Reliability 


Enormous reserves and 


inherently favorable mining conditions guarantee ample supply and low production 


cost Modern mining and preparaticn facilities assure uniform quality 


Fairmont Coal Bureau engineers are freely available to help you solve fuel and com 


bustion problems. Write for Technical Reference Bulletins and other valuable pub 


FAIRMONT COAL BUREAU 


lications. 


Dept. DC, 





Steam Or 
Mechanical Atomizing 
1 TO 1000 GALLONS 

PER HOUR 


Designed for operation with either gas, 
oil or both with natural or forced draft 
They can be depended on for maximum 
combustion efhciency 

ENCO Interchangeable Oil-Burners can 
be changed instantly to operate by 
either steam or mechanical pressure 
atomizing Over a wice Capacity range 


ENCO Oil Atomizers are applied to 


22 East 42nd St., New York 17, N. Y. 


vario ypes of standard } ilverized- 
coal and gas-burner units cold starting 
or for full load operation when coal or 
gas is not available, or when oil is the 
more economical fuel. 

Send for Bulletin OB-53 describing 
ENCO Gas and Oil Burners, also com- 
plete Pumping and Heating Units. 


ec en 


THE ENGINEER COMPANY, 75 West Street, New York 6,N. Y. 
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Not a Single Repair 


in 


J2 Years 


on ASH HOPPERS 


lined with 


R & | Moldit Cements are 
the most successful hy- 
draulic-setting refractory 
materials, easy to pour, 
cast or gun as monolithic 
linings, facings and 
shapes of any size. 

They are compounded 
to best meet specific ther- 
mal and mechanical con- 
ditions from 2000° to 
3000° F. 


Send for catalog on 
Moldit and —while 
you're of it—get the 
story on Super #3000 
wonder” re- 
fractory bonding mortar 


the truly 


Ash hoppers of boilers take a fright- 
ful beating from abrasion and frequent 
quenchings of hot ash. Yet in every case 
where old, broken, spalled and eroded 
areas were filled, completely relined or 
“gunned” with R & | Moldit Refractory 
Cement, troubles ended. For example: 


@ Moldit linings installed in the ash hop- 
pers of two 800,000-Ib. pulverized coal 
boilers 12 years ago are still going strong, 
without a single repair—and the original 
cost was only a few cents per pound for 
Moldit, plus very little labor. 


@ Another power plant saved $30,000 
plus considerable downtime when they re- 
paired several ash hoppers with Moldit-D 
refractory linings. That was 10 years ago 
—and the lining is still in good condition 


These success stories are typical of 
Moldit's service. It will pay you to inves- 
tigate why you should use Moldit-D in 
your ash hoppers. 


REFRACTORY & INSULATION CORP. 


REFRACTORY BONDING AND CASTABLE CEMENTS 


INSULATING 


BLOCK, BLANKETS AND CEMENTS 


124 WALL STREET © NEW YORK 5, N.Y. 
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before a supervisor is put in 

the reactor. The operators, 

stands now, will also have 
ertain standards and tests 
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Detailed records on all the per 
timent features of the operations are 
essential according to Mr. Fox 
For one hing, such records will 
undoubtedly be useful in determining 
the long-term changes in the behavior 
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You can’t weigh coal 

in any scale until you 

get it through the inlet. 

Richardson engineers 

have concluded that the 

only sure way to keep wet, fine 

coal flowing—without shakers or 

vibrators—is to make that inlet BIG ENOUGH. 

So they opened up the “wasp waist” to a full 24” x 24”, and 

around it they built the best coal scale it was possible to 

develop from fifty years’ experience, the Richardson H-39. 
If you're interested in maximum coal scale efficiency at 

wholly reasonable cost, specify a 24” x 24” minimum, and 

know that your coal will flow. That is the starting point from 

which the H-39 is soundly engineered in every feature, every 

detail. It’s built as a coal scale should be, from the inside out, 

with a full 4 square feet of inlet. Get all the details, mechanical 

specifications, and drawings in Bulletin 0352. 


RICHARDSON SCALE COMPANY 
Clifton, New Jersey 


Atlente * Boston * Buffalo * Ch 

Detroit * Hovston * Memphis * me 
New York * Omaha * Philadelphia * Pitts- 
burgh * Son Francisco * Wichita * Montreal 
Terento * Son Juen * Havene * Mexico City 
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longer life for 


MECHANICAL DUST COLLECTORS 





New Aerotec Tube Offers 
® Higher Efficiency 
® Erosion Resistance 
® Simplified Field Erection 
* 


Low Maintenance 
The new Aerotec 5” Tube of white cast iron assures 
extremely high dust collector efficiency and in service 
far exceeds tubes of other basic metals. Accelerated tests 
conducted by Aerotec engineers have proven conclusively 
that white iron is superior in reducing wear, even when 
caused by the most highly abrasive particles. 


Tubes are factory assembled into “building block” 
elements to simplify field erection. In addition, the 
inherent design of the 5” Tube reduces the possibility 
of plugging, even at low temperatures, or when the fuel 
has a high sulphur content. Years of research behind the 
development of this tube now assure a collector that 
requires minimum maintenance. 


For information about the new Aerotec Tube, call or 
write to The Thermix Corporation, Project Engineers 
for Aerotec. 


Project Engineers THE THERMIX CORPORATION Greenwich, Conn, 


(Offices in 38 principal cities 
Canedion Affiliates: T. C. CHOWN, LTD. 1440 S. Cotherine St. W., Montreal, Que. 
Manufacturers 


THE AEROTEC CORPORATION 


Greenwich, Conn. 
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build them For an ordinary thermal 
power station a ne ve answer 1s 
inescapable. There is a_ reciprocal 
relationship between the fuel cost per 
kilowatt-hour and the thermal efh 
iency of an electrical power station 
Because of the large fuel costs 
characteristic of thermal electrical 
stations most thermal electric power 
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All sizes to fit your goges 
ERNST WATER COLUMN & GAGE CO. 
Send for Catolog LIVINGSTON, WN. J. 
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“HOW FAR THAT LITTLE CANDLE THROWS HIS BEAMS!" 


Merchant of V 


The glow of the Christmas candle... symbol of love and caring... of warm 
shelter and gentle hearts. Symbol, too, that tiny flame, of all the material things 
that, not only at Christmas but at every other time as well, feed you, house 
you, clothe you, transport: you, entertain you, protect you. All have their 


origin in flame...the flames of industry ...contained by refractory brick. 


GENERAL REFRACTORIES COMPANY, Philadeiphia 2, Pa 


yi 


on 





A COMPLETE REFRACTORIES SERVICE 





from Receiving Grate 
---to Discharge Gate 


GIF FORD-WOOD COAL HANDLING SYSTEM aT 
CIBA STATES LIMITED, TOMS RIVER, NU 


at 
nt é 
4 
HOPPER-BOTTOM Cars 
UNLOAD COAL WERE 





STANDARD @-Moust-ticut 
RACK & PINION GATES 
ore available in 3 sizes: 16” x 16 


at 
’ 
fo 








AUTOMATIC 
COAL HANDLING SYSTEMS... 


engineered for efficiency 


This Rack and Pinion Gate is typical of G-W 
attention to engineering detail. It’s the last 
piece of equipment in the complete G-W Auto- 
matic Coal Handling System in the huge new 
plant of Ciba States Limited, Toms River, N. J. 

Through two of these gates pass all the coal 
used by this large processing plant. They absorb 


tons of pressure—day in, day out. Yet the rugged 


all-welded construction of the gate housing 
gives complete protection to all parts and traps 
all coal dust. Turning the handwheel moves the 
slide plate over sturdy roller bearings through 
a simple rack and pinion mechanism. Simple 
design?—Yes ... but the very efficiency of this 
gate lies in its engineered simplicity... the 


Gifford-Wood way. 


G7FForD-Wooo Co. 


Since 1814 
Hudson, New York 


New York 17 
420 Lexington Avenue 


St. Lovis 1 
Railway Exchange Building 


Chicago 6 
565 W. Washington Street 


When you think of ENGINEERED Materials Handling ... think of Gifford-Wood 
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GRAVER 
EQUIPMENT 
SERVES 


Albright Power Station 


The new Albright station of the Monongahela Power Co. and 
Potomac Edison Co. is composed of three units. Two 850 psi 
boilers each deliver 700,000 + steam per hour and one 1450 psi 


a combined plant capacity of 304,000 kilowatts and turn out 


boiler delivers 1,000,000 + steam per hour. Three generators 


ately 200 million kilowatt hours a month. 
er equipment serves all three units. Graver quality of 
provides a durable, low maintenance installation. 
important — Graver supplied the complete feedwater 
treatment system, from major components to accessories. De- 
pendable safety factors designed into all Graver equipment 
enable it to handle unpredictable surges and reasonable over- 
loads with ease. The Albright installation is typical of those 
Graver has available to the entire power industry—single respon- 
sibility from one source resulting in greater integration of units, 


greater design uniformity, greater ease of installation. 


GRAVER EQUIPMENT AT ALBRIGHT 


Reactivator: 140 gpm ¢ Spray-tray Deaerating 
Heater: 1,000,000 + per hour ¢ 4,000 cu. ft. 
storage tank: 100 psig « Two-bed Deminer- 


alizer: 65 gpm ¢ Two Gravity Filters: 70 gpm 


CONSULTING ENGINEERS: SANDERSON AND PORTER 


WRITE FOR BULLETINS: 


Deaerating Heaters WC-101B, WC-106 
Demineralizer WC-111 
Reactivator WC-103B 


Industrial Department: ]-114 


RAVE GRAVER WATER CONDITIONING CO. 
Division of Graver Tank & Mig. Co., Inc. 


216 West 14th Street, New York 11, N. Y. 
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BAYER 
STEPS UP BOILER PERFORMANCE 


DISTINCTLY 
DIFFERENT 


Bayer Balanced 
famous fo the 


and contir 


WITH THE Bayer Balanced Valve Soot Cleaner 
the balancing chamber above the piston disc 
impounds steam when the valve closes, thus 
relieving valve parts from shock. The valves 
remain steam tight because the dashpot action 
causes the valve to seat gently. Unbalanced 
valves close with a hammer stroke and soon 
become leaky 


When stationary elements are used the 
Bayer stationary balanced valve head may be 
furnished. Thus all the cleaning elements of 
the entire soot cleaner system can be controlled 
by the Bayer quick-opening Balanced valves 
This gives a uniform or standard valve con- 


trolled system and in addition, when high pres 
sures require a reduction in pressure at each 
individual element this Balanced valve unit, 
whether used with a stationary or a revolving 
element, can be fitted with an integral orifice 
plate valve 


Piping connections can be kept in the same 
plane and undesirable bends or fittings avoided 
when the Bayer Balanced Valve is installed with 
both stationary and revolving elements. 


Valve parts are standard and interchange- 
able and when high pressure heads are fitted 
with orifice plate regulating valves these parts 


are also interchangeable 


THE BAYER COMPANY 


SAINT LOUIS, MISSOURI, U.S.A. 
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NEW COAL-HANDLING 


with the 


ABILITY 


2Va-yd Standard Bucket 

3% -yd Light-Materials Bucket 
105 net engine hp 

32,000 ib 

11-ft, 7-in. dump height 


ALLIS-CHALMERS HD-1 G TRACTOR SHOVEL 


NEW POWER is provided by the modern, 105-hp Allis- 
Chalmers diesel. Tornado turbulence and “follow 
through” combustion mean cleaner burning and 
more power from fuel, as well as smoother engine 
performance and extra long engine life. Added 
power pays off in extra crowding and loading abil 


ity, fast work cycles 


NEW CAPACITY Big 2'4-yd standard bucket is 
streamlined to roll in large loads more easily. Im- 
proved design cuts spillage, clean dumping saves 
time and effort shaking out loads. Optional 2',- 
icket rolls back 25 degrees at ground 
bigger loads of loose material 


yd tip-ba 
level, handle. 


NEW STABILITY — Extra-long track with almost 9 ft 
of track on the ground plus 8 truck wheels on 
each side and 32,000 lb of weight, give the HD-11G 


unusua! stability, plenty of traction 


Stop in soon and see the 
production-boosting HD-11G 
at your Allis-Chalmers dealer's. 


NEW-TYPE HYDRAULIC SYSTEM is simpler, safer, eas 
ier to maintain. Tank has fewer external fittings 
Magnetic filters and suction-line screens protect 
entire system. Hydraulic pump offers fast action, 
long life 


NEW OPERATOR CONVENIENCE The HD-11G fea- 
tures easily controlled, accurate bucket action; re 
duced lever pull with new-type clutch; full vision; 
roomy platform; foam rubber seat; 60-gal fuel tank 


NEW DEPENDABILITY AND SERVICING EASE result 
from such features as heavy-duty truck wheels and 
idlers; new, long-life track; new-type, long-lasting, 
ceramic master clutch lining; unit construction’s 
quick disassembly and assembly of major parts; 
1,000-hour lubrication intervals for roller bearing 
truck wheels, support rollers and idlers 


CONSTRUCTION MACHINERY DIVISION, MILWAUKEE 


ALLIS-CHALMERS (> 











This Little STEP 
Could Save You Money 


The step you see is a positive measure- 
ment of the length of time of excessive 


smoke accurate to within 6 seconds. 


This record, combined On The Same 
24-Hour Chart with a continuous 
measurement of Smoke Density, gives 
a complete permanent record of per- 
formance—visual proof, in an unbeat- 
able pair, of your efforts to comply with 


the Air Pollution Control Ordinances. 


BAILEY METER COMPANY 





1025 IVANHOE ROAD 





iu 


- Regulations? 


OS SS 


i Bothered 
' by Smoke 
Control 





Now you can have such a record—and 
at a very moderate cost—with the new 
Bailey Running Time Recorder com- 
bined with the Bailey Smoke Density 


Recorder. 


You owe it to yourself to investigate 
this unique pair, exclusive with Bailey 
and designed to aid you in complying 
with the Smoke Control Requirements 


of your community. 


° CLEVELAND 10, OHIO 
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THIS 


burner ring 
has been operating CARDOFRAX RING AFTER 1487 HOURS 
almost four times : 


required flame potterns 


as long as 


THIS 








CARBOFRAX™ - 
Burner Rings 


rner rings in 669 HP Flame patterns can be maintained. Better operating 


| boilers fired with pulverized coal. Both use efficiency is assured. 
r 


above 


Kk walls. One is fireclay rings. The other They also provide yutstanding resistance to wear, 


ARBOFRAX® silicon carbide rings...these hi flame erosion, and heat shock. Try them, and you 


will find your shutdowns, replacements and repairs 

trimmed to a minimum 
= —a ee oy aa Find out more about how CARBOFRAX burner 
hard—and the} Ray Cas Way, CVER BE Very mig) rings Can increase your firing efficiency. As a starter, 
cempcracures write for free booklet, “Super Refractories in Boiler 
p no soft spots where Furnaces.” Address Dept. E125 Refractories Div., 


nd start accumulating The Carborundum Company, Perth Amboy, N. J. 


CARBORUNDUM 


Registered Trode Mork 


























ash handling 


costs 


pump life increase—5 to 1 


.-- pipe life increase—3 to 1 


Pumping 300 tons of ash per day at a large midwestern power 
plant, pump shells of alloy steel were averaging only six months 
life. Then pump shells were specified in ABK Metal——a nickel- 
chrome iron alloy of controlled structure with outstanding 
abrasion resistance. Installed in 1945, these pumps gave 31 
months of service and handled 140,000 tons of ash...a pump 
life increase of over 400 

In the same installation white iron pipe was formerly used 
in the ash pipe line... lasted no more than 2! 2 years, ABK pipe, 
installed in 1945, is still in service in many parts of the line...a 
pipe life increase of over 300 

For economl« al handling of your wet or dry ash spec ify ABK 
Metal pump casings and impellers, pipes, elbows and fittings, 


liners, injector nozzles and similar equipment 


BRAKE SHOE AND CASTINGS DIVISION 


230 Park Avenue, New York 17, N.Y. 
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Fly Ash Problem 
Solved By Central Station 


This Pennsylvania utility felt that as long as you can see 
dirty stack discharge, you have a problem. To solve it, 
they decided to insist on fly ash collection equipment 
with very high efficiency 

The 
placed after existing mechanical collectors, are Cottrells, 
Research-Cottrell. Their eflec- 


tiveness is demonstrated in the above unretouched photo- 


electrical precipitators they chose, which were 


designed and built by 
graphs. At the left, the precipitators were turned off long 
enough to take the picture showing the volume of fly ash 
discharged by the boilers. At the right, the precipitators 
are turned back on. Stack discharge is visually clean. 

This is another example of industry's trend toward 
establishing its own higher standards for nuisance abate- 
ment. Research-Cottrell, which has made more fly ash 
installations than any other company, cites the following 
comparison: 

In the period from 1923 to 1939 only 11% of its power 
plant customers spec ified fly ash collection efficiency of 95 
to 98%. In recent years, that 11%_has risen to fully 90%. 


84 


One reason, of course, is the generally increasing em- 
phasis on community relations. Another factor is that far- 
sighted companies are anticipating stricter smoke regula- 
tions. They are anxious to install equipment that will end 
their smoke problems now and also prevent such problems 
from occurring in the future 

Still another factor is this. In recent years, with modern 
coal pulverization and advanced boiler design, there has 
been an increase in the fineness of fly ash particles. This 
calls for the most efficient equipment available. 

Read—in Bulletins FA and Ml—about Cottrell equip- 
ment and the Research-Cottrell’s MI Rapper. This device 
eliminates rapping puffs and enables the precipitator to 
continuously, its high collection 


maintain, efficiency. 


Write for your copies today. 


RESEARCH-COTTRELL, INC. 
A WHOLLY OWNED SUBSIDIARY OF RESEARCH CORPORATION 


Main Office and Plant: Bound Brook, N.J 
405 Lexington Ave., New York 17, N.Y. + Grant Building, Pittsburgh 19, Pa. 
228 N. La Salle St.. Chicago |, Ill. + 11 


1 Sutter St. San Francisco 4, Cel. 
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Reasons Why 0\AMOND BLOWERS 


One of a Series Assure 
CLEANER BOILERS 
at LOWER 
COST 


ADJUSTABLE 





PRESSURE 





CONTROL 





When it is necessary to reduce blowing medium pres- 
sure to proper blowing range, the Diamond Adjustable 
Pressure Control device offers the utmost in economy, convenience, accu- 
racy and dependability. It is fully effective even at very low flow rates. 


Adjustment is readily made without removing the valve or opening 





flanges. Simply take out the plug and insert a screw driver; use the 
serrations on the control disc to screw it up for higher blowing pressure 
...down for lower pressure. Full valve opening is always maintained 
thus avoiding wire drawing. Throttling is at the back seat so that the 
main seat is spared this damaging action. No orifice is needed in the line. 


Diamond Medel IR The Adjustable Pressure Control is one of a number of features of 
Shot (a Diamond Blowers which provide better boiler cleaning at lower cost. 
It is standard on Models G9B, IR and IK. Write for Bulletins. 


DIAMOND POWER SPECIALTY CORP. 


LANCASTER, OHIO 
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Automatic Valved Blower 


Long Retracting Blower 





a time to work and a time to<play > 


~ 


¢» BASEBALL DIAMOND 


Shaw salutes Atlas Powder Company for their forward- : , WY 


looking philosophy which has resulted in handsome new 
offices for working time and modern recreational facilities 
for playing time. Located four miles from the center of 
Ehretema-ECMEANON PULONG 
Wilmington, Delaware, on a forty-five acre plot, the Atlas 
General Office Building is air- and sound-conditioned —de- 
signed for maximum efficiency and comfort. A walkway 
connects the General Office Building with a functional 
cafeteria-recreation building, where good food and good 
times go hand in hand. Outdoors is a large parking lot, a 
spacious swimming pool, tennis courts, a baseball diamond, 
and an attractive patio. Naturally, in planning the new 
offices and recreational facilities, the builders—The H. K. 


Ferguson Company —utilized the best obtainable materials 


eer, Atlas Powder Company 


—and the best possible workmanship. Small wonder, then, 


that Shaw was chosen to fabricate and install the extensive 
piping for the air-conditioning, the heating, the swimming 
pool. Shaw’s reputation for painstaking planning, skillful 
fabrication, and dependable installation is world-wide . . . 
and well-earned. Whatever your piping requirements, look 


to Shaw to fulfill them—carefully, reliably, economically. 





